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Abstract

Background

Medical emergency admissions are critical life events associated with considerable stress.

However, research on patients’ affective well-being after emergency department (ED)

admission is scarce. This study investigated the course of affective well-being of medical

patients following an ED admission and examined the role of personal and social resources

and health-related variables.

Methods

In this longitudinal survey with a sample of 229 patients with lower respiratory tract infections

and cardiac diseases (taken between October 2013 and December 2014), positive and neg-

ative affect was measured at ED admission (T1) and at follow-up after 7 days (T2), and 30

days (T3). The role of personal and social resources (emotional stability, trait resilience,

affect state, and social support) as well as health-related variables (self-rated health, multi-

morbidity, and psychological comorbidity) in patients’ affective well-being was examined by

controlling for demographic characteristics using regression analyses.

Results

The strength of the inverse correlation between positive and negative affect decreased over

time. In addition to health-related variables, higher negative affect was predicted by higher

psychological comorbidity over time (T1–T3). In turn, lower positive affect was predicted by

lower self-rated health (T1–T2) and higher multimorbidity (T3). In terms of personal and

social resources, lower negative affect was predicted by higher emotional stability (T2),

whereas higher positive affect was predicted by stronger social support (T1–T2).
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Conclusion

Knowledge about psychosocial determinants–personal and social resources and health-

related variables–of patients’ affective well-being following ED admission is essential for

designing more effective routine screening and treatment.

Introduction

An emergency department (ED) admission can be considered a stressful life event mostly asso-

ciated with adverse effects on patients’ emotional state. In fact, around 20% of medical patients

suffer from acute emotional distress (anxiety and worry) at ED admission [1]. Much of what

we know about emotional distress in medical ED patients is related mainly to psychological

symptoms such as depression and anxiety. A recent literature review showed that in general,

almost half of ED patients are at risk of emotional distress, although prevalence rates varied

widely across studies depending on the instruments used [2]. Furthermore, the existing litera-

ture has shown that most medical ED patients adapt quite well over time. However, about one

third of these patients were identified as still at risk of emotional distress two weeks following

ED admission [3]. A similar picture of adaptation was shown in longitudinal studies with

other medical patient populations, which focused mainly on the presence or absence of psy-

chological symptoms [4–7]. However, little is known to date regarding the course of patients’

affective well-being, i.e. negative and positive affect. Considering this research gap, the overall

aim of the present study is to examine the 7- and 30-day affective well-being of medical

patients following an ED admission.

We base our research on two complementary theoretical models. The first of these, the

dynamic model of affect (DMA) [8], assumes that, in times of low stress, positive and negative

affective systems function relatively independently because of maximal flexibility in informa-

tion processing. In contrast, under conditions of stress, information processing becomes more

simplified and rapid, leading to an increasingly inverse relationship between positive and neg-

ative emotions. The DMA has received support from various empirical studies on pain

patients. For example, positive and negative affect were strongly negatively correlated on high

pain days compared to low pain days [9]. With respect to the DMA, higher levels of positive or

negative affect in times of stress can be crucial for coping with critical life events such as an ED

admission.

Our complementary theoretical approach refers to the role of personal resources such as

personality traits, which are considered protective factors for emotional adaptation to stressful

life events [10]. A study showed that cardiac patients with lower levels of neuroticism experi-

enced lower levels of emotional distress following ED admission [11]. Other researchers iden-

tified trait resilience as an important personal resource for psychological adaptation which is

defined as the capacity to overcome adversity in the face of stress [12]. Higher trait resilience

was associated with faster cardiovascular recovery and lower emotional distress, such as fewer

depressive symptoms, following a stressful event [13,14]. Resilient patients also report fewer

stress disorder symptoms during acute myocardial infarction [15]. In addition to personal

resources, social support was also found to be related to better emotional adaptation. Studies

have shown that lower levels of emotional distress in patients following an acute cardiac event

were predicted by stronger social support [7,16].

In addition to personal and social resources, health-related variables are indeed important

correlates of patients’ emotional states. A systematic literature review [2] revealed that patients’
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emotional distress at ED admission was related to higher chronic medical conditions and

comorbidity, poorer self-rated health state, and psychopathological conditions. In fact, lower

initial psychological and physical functioning in hospitalised medical patients was associated

with the persistence of emotional distress three months following discharge [17]. Furthermore,

evidence from a recent study suggests that poorer adaptation in medical patients in terms of

emotional distress 30 days after ED admission was predicted by the initial clinical presentation

such as comorbid psychological symptoms [18].

Investigating affective well-being (instead of or in addition to psychological symptoms)

should provide a finer-grained and more comprehensive understanding of affective adaptation

to ED admission. Prospective epidemiological studies have suggested that affective well-being

is a protective factor against mortality and morbidity in medically ill populations [19]. Thus,

knowledge about the resources for affective well-being in medical patients following ED

admission could be essential in identifying intervention methods that would improve well-

being and overall state of health. Against this background, we explored patients’ affective well-

being in terms of its determinants and in terms of positive and negative affect at ED admission

and 7- and 30-day follow-up. The study concentrated on acute lower respiratory tract infec-

tions and cardiac diseases representing the predominant diagnoses in ED patients.

Based on the theoretical models described above and on the researchers’ own previous

empirical findings, our research questions and expectations were as follows:

1. How are personal and social resources and health-related variables related to medical

patients’ level of negative and positive affect at ED admission (T1)? We expected that

patients with better personal resources (higher positive affect, trait resilience, and emotional

stability), stronger social support, and better health-related variables (less multimorbidity,

lower psychological comorbidity, and better self-rated health) would exhibit significantly

lower levels of negative affect at ED admission (T1) compared to patients with poorer per-

sonal and social resources and health-related variables.

2. What is the role of personal and social resources and health-related variables in predicting

patients’ affective well-being at ED admission, at day 7 (T2), and at day 30 (T3)? We

expected that lower levels of negative affect at ED admission (T1), at day 7 (T2), and at day

30 (T3) would be best predicted by better personal resources (higher emotional stability,

trait resilience, and positive affect), stronger social support, and better health-related vari-

ables (lower psychological comorbidity).

Due to the lack of prior studies, we do not have any hypotheses regarding patients’ positive

affect.

Materials and methods

Design and procedure

This longitudinal study is part of the TRIAGE project “Optimizing Triage and Hospitalisation

in Adult General Medical Emergency Patients” [20]. The present study included medical

patients who were hospitalised through the ED, for acute lower respiratory tract infections and

cardiac diseases, in a hospital in Northwestern Switzerland between October 2013 and Decem-

ber 2014 during daytime hours (9:00 a.m. to 5:00 p.m.) from Monday to Friday. The Swiss hos-

pital (Cantonal Hospital Aarau) is a 600-bed tertiary-care hospital in which most medical

admissions enter the hospital through the ED. All procedures were in accordance with the eth-

ical standards of the responsible committee. Because it was an observational quality control

study, the Institutional Review Board (IRB) approved it and waived the need for individual
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informed consent (IRB: Ethikkommission Kanton Aargau [EK 2012/059]). The study was reg-

istered at the ClinicalTrials.gov registration website (http://www.clinicaltrials.gov/ct2/show/

NCT01768494), and the study protocol was published previously [21].

Patient sample

The sample consisted of patients who sought ED care for medical health issues and who met

our inclusion criteria. The inclusion criteria were as follows: (a) a diagnosis of acute coronary

syndrome and heart failure or lower respiratory tract disease (pneumonia, chronic obstructive

pulmonary disease, asthma, or bronchitis), (b) age� 18 years, (c) admission to ED, and (d) a

stable medical condition that allowed for an interview. The exclusion criteria were as follows:

(a) an immediate need for transfer to the intensive care unit (ICU), (b) not alerted and ori-

ented to person, place, time, and event, (c) initial treatment because of substance abuse, (d)

insufficient German language skills, (e) terminal illness, or (f) unwillingness to participate.

Data collection

Upon ED admission, all eligible patients provided a medical history and underwent a physical

examination during which their diagnosis, comorbidities, and demographic characteristics

were recorded. In the ED department, in the presence of a clinical psychologist, patients com-

pleted an electronic questionnaire that assessed affective well-being (negative and positive

affect states) and health-related conditions (psychological symptoms and self-rated health).

Throughout the hospital stay, all patients included in the study were monitored by the research

team and were asked, seven days after ED admission, to complete an electronic questionnaire

that assessed affective well-being and additional psychological variables (emotional stability,

trait resilience, and social support). If patients were discharged before day 7, they were inter-

viewed by telephone. A follow-up telephone questionnaire, again assessing affective well-

being, was administered by the research team 30 days after ED admission. Information was

entered into a case report form and stored in a centralised, password-secured databank

(SecuTrial).

Measures

Affective well-being. The short form of the Positive and Negative Affect Schedule [22]

was used to assess patients’ affective well-being. This 10-item instrument comprises two sub-

scales with five items each; the items ask participants to rate adjectives related to negative and

positive affect. Participants rated the adjectives according to the “extent you feel this way in

general” on a 5-point Likert scale (1 = very slightly or not at all to 5 = very much).

Personal resources. A brief version of the Resilience Scale [23,24] was used to measure

trait resilience. This instrument consists of 11 items with answer options ranging from 1 = I

don’t agree to 7 = I agree completely.

Emotional stability was assessed using the neuroticism short scale version of the Big Five

Inventory [25]. It consists of two items scored on a scale from 1 = disagree strongly to

5 = agree strongly.

Social resources. Social support was measured with the Short-Form Social Support Ques-

tionnaire [26]. This questionnaire consists of seven items and is considered to be a common

and efficient way to achieve a global score of perceived social support. Each item is answered

on a 5-point Likert scale.

Health-related variables. Multimorbidity was defined by the sum of active diagnoses,

each of which was represented by one point (e.g. pneumonia, hypothyroidism because of

Hashimoto’s thyroiditis, and chronic renal failure = 3), and was collected from the patient’s
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medical history. Based on the main diagnosis, participants were categorised into those with

cardiac diseases and those with lower respiratory tract infections.

Patients’ self-rated health was assessed using the EuroQol visual analogue scale (VAS) for

the rating of own health state and the common core of different domains of health states [27].

The VAS was verbally administered, and the respondents had to rate their composite health

state on the Numerical Rating Scale from 0 to 100 (0 = worst imaginable health state,

100 = best imaginable health state).

Psychological comorbidity was assessed using the K6, a screening instrument for psycho-

logical distress [28,29]. The K6 consists of six questions asking subjects to rate “how often they

felt nervous, hopeless, restless or fidgety, so depressed that nothing could cheer them up, that

everything was an effort and worthless.” The respondents rate how often the symptoms

occurred within the last 30 days on a 5-point Likert scale, ranging from 1 = none of the time to

5 = all of the time.

Statistical analyses

We computed correlations between all variables in the models. We then performed simple

regression analyses for the univariate associations between independent variables (personal

and social resources and health-related conditions) and dependent variables (negative and

positive affect) for all three time points. Based on findings of the regression analyses, we

included all significant independent variables or variables with a standardised regression coef-

ficient of .1, which represented a weak effect in the multiple regression models, to predict neg-

ative and positive affect. The multiple regression models were controlled for age and gender.

We also included affect baseline levels for predicting affect at T2 and T3. All data analyses were

performed with Stata Version 12.1 (StataCorp LP, College Station, Texas, USA). The normality

of residuals was tested with skewness and kurtosis tests [30]. To detect outliers, we used the

BACON algorithm [31]. If residuals were found to be asymmetrically distributed, a robust

regression analysis was used. The independent variables were tested for multicollinearity prior

to regression analyses.

Results

Of the 350 screened patients, 291 (83%) agreed to be interviewed at baseline (T1, on average

10.5 hours after entering the ED). The patients who dropped out before T1 were significantly

older (p< 0.01) and predominantly male (p< 0.01). Of the 291 patients, 238 (82%) were inter-

viewed seven days following ED admission (T2). The patients who dropped out before T2

were significantly older (p< 0.05; no gender differences, p = 0.895). Of the 238 patients, 229

(96%) agreed to participate in the follow-up interview 30 days after ED admission (T3). The

patients who dropped out before T3 were significantly older (p< 0.01; no gender differences,

p = 0.053). Fig 1 presents a detailed description of the patient flow. The final sample consisted

of 229 patients.

The descriptive statistics and internal consistency of the variables are presented in Table 1.

Most of the patients were male and had a cardiac disease, and the patients were on average 67

years old.

Table 2 shows the intercorrelations of independent variables. The strongest correlation was

between self-rated health and positive affect, followed by the correlation between morbidity

and age.

Fig 2 illustrates the means of positive and negative affect across the three time points (T1–

T3).
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On average, negative affect decreased constantly across the time points, whereas positive

affect increased from T1 to T2 and decreased from T2 to T3 (Table 1). Paired-sample t-tests

showed significant differences between all the means for negative and positive affect. The

mean negative affect was significantly higher at T1 than at T2, and the mean at T2 was higher

than at T3 (all p< .001). In addition, the mean positive affect was significantly lower at T1

than at T2, whereas the mean at T2 was higher than at T3 (all p< .001). The negative and posi-

tive affect were negatively related at all three time points: r = -39 (T1), r = -.36 (T2), and r =

-.31 (T3), all p< .001.

Regression analyses with negative affect at ED admission as the criterion showed that better

personal resources, such as higher levels of positive affect, trait resilience, and emotional stabil-

ity, were significantly associated with lower levels of negative affect (Table 3).

Furthermore, more severe health-related conditions in addition to lower self-rated health

and higher psychological comorbidity were significantly correlated with lower negative affect.

Older age was significantly related to lower negative affect, and no correlation was found with

negative affect for gender, social support, and multimorbidity. Regarding positive affect at ED

admission, personal and social resources (i.e. higher emotional stability, higher trait resilience,

stronger social support, and lower negative affect) were significantly associated with higher

positive affect. Furthermore, all health-related variables (i.e. higher self-rated health, lower

Fig 1. Flow chart of patient selection across the three time points: ED admission (T1), 7 days after (T2), and 30

days (T3).

https://doi.org/10.1371/journal.pone.0212900.g001
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psychological comorbidity, and lower multimorbidity) were associated with higher positive

affect. Demographic characteristics were not related to positive affect.

Results from multiple regression analyses revealed that older age, higher positive affect, and

lower psychological comorbidity predicted lower negative affect at ED admission (Table 3).

The strongest predictor was positive affect (β = -.34, p< 0.001), followed by age (β = -.29,

p< 0.001), and psychological comorbidity (β = .24, p< 0.01). However, trait resilience, emo-

tional stability, and self-rated health lost their predictive power. The multiple regression analy-

ses also showed that lower negative affect, stronger social support, and higher self-rated health

predicted higher positive affect at ED admission. The strongest predictor was self-rated health

(β = 0.37, p< 0.001), followed by negative affect (β = -0.29, p< 0.001) and social support (β =

0.13, p< 0.05), whereas emotional stability, trait resilience, psychological comorbidity, and

gender were not predictive.

Table 4 presents the predictors of affective well-being at 7 and 30 days after ED admission.

Regarding negative affect, we found that higher psychological comorbidity and younger age

predicted higher negative affect at T2 and T3. Higher negative affect was also predicted by

lower emotional stability, but only at T2. We found no predictive power for gender, self-rated

health, or positive affect at T2 or for emotional stability or self-rated health at T3.

Multiple regression analyses further revealed that stronger social support and higher self-rated

health predicted higher positive affect at T2. Additionally, lower positive affect at T3 was predicted

by higher multimorbidity. Nonetheless, gender, emotional stability, trait resilience, negative affect,

Table 1. Descriptive statistics of the study variables.

N = 229 N (%) Mean (SD) Range

Demographics
Gender

Male 169 (74)

Female 60 (26)

Age 229 66.5 (12.8) 24–100

Medical diagnosis
Lower respiratory tract infection 34 (15)

Cardiac disease 193 (85)

Affective well-being
Negative affect at T1 (5–25; α = 0.69) 228 8.5 (3.4) 5–20

Negative affect at T2 (5–25; α = 0.70) 229 7.5 (3.1) 5–21

Negative affect at T3 (5–25; α = 0.64) 225 6.4 (2.1) 5–16

Positive affect at T1 (5–25; α = 0.56) 229 14.5 (3.4) 6–25

Positive affect at T2 (5–25; α = 0.72) 228 18.7 (3.5) 9–25

Positive affect at T3 (5–25; α = 0.66) 224 17.4 (3.7) 9–25

Personal and social resources
Personality

Emotional stability (1–10) 229 7.3 (1.7) 3–10

Trait resilience (11–77; α = 0.83) 225 63.2 (7.6) 41–77

Social support (5–35; α = 0.83) 223 31.0 (4.1) 16–35

Health-related variables
Self-rated health (0–100) 225 58.8 (18.8) 10–100

Psychological comorbidity (6–30; α = 0.81) 229 11.6 (4.5) 6–23

Multimorbidity 229 3.7 (2.4) 1–12

T1–T3: ED admission (T1), 7 days after (T2), and 30 days after (T3); α: Cronbach’s alpha

https://doi.org/10.1371/journal.pone.0212900.t001
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and psychological comorbidity lost their predictive power at T2 and T3. Furthermore, we found

no significant effect for multimorbidity and self-rated health at T2 and T3, respectively.

In terms of baseline levels, a higher initial level at T1 was significantly related to a higher

level of the corresponding affect at T2 (Table 4). A higher level of positive affect at baseline

(T1) exhibited an even higher level at T3.

Discussion

Only a few studies to date have investigated the course and determinants of affective well-

being after a medical ED admission. In view of this existing research gap, our study makes two

main contributions. First, it focuses on medical patients’ positive and negative affect instead of

Table 2. Pearson correlation matrix of independent variables.

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

Demographic characteristics
1. Gender -

2. Age -.17� -

Personal and social resources
3. Emotional stability .06 .00 -

4. Trait resilience .04 .01 .33��� -

5. Positive affect (T1) .12 -.09 .21��� .26��� -

6. Negative affect (T1) -.09 -.27��� -.25��� -.21�� -.39��� -

7. Social support .00 -.20�� .11 .27��� -.24��� -.08 -

Health-related variables
8. Self-rated health .18�� -.05 .07 .16� .46��� .15� .13 -

9. Psychological comorbidity -.14� .00 -.30��� -.30���� -.26��� .37��� -.27��� -.24��� -

10. Multimorbidity -.27��� .42��� -.03 -.05 -.15� -.08 -.22��� -.20�� .16� -

� p < 0.05,

�� p < 0.01,

��� p< 0.001

T1: ED admission

https://doi.org/10.1371/journal.pone.0212900.t002

Fig 2. Course of negative and positive affect across the three time points (ED admission, (T1), 7 days (T2) and 30

days after (T3)).

https://doi.org/10.1371/journal.pone.0212900.g002
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on their emotional distress (such as anxiety and depression). Second, our study considers per-

sonal and social resources as well as health-related variables as predictors of patients’ affective

well-being.

The current study showed adaptation in terms of affective well-being in patients with car-

diac diseases or lower respiratory tract infections following an ED admission by increasing

positive affect and decreasing negative affect. Furthermore, we found a strong inverse correla-

tion between positive and negative affect at ED admission, which decreased over time. This

result is supported by the DMA model [11], which assumes an inverse relationship between

positive and negative affect in times of stress compared to low-stress periods because of more

simplified and rapid information processing. Thus, our findings suggest that ED patients’ posi-

tive and negative affective systems become more independent over time. This experience of

greater co-occurrence of positive and negative affect may help patients to enhance their well-

being.

Our results are in line with the DMA model, according to which the timing of the affect

matters [9], that is, elevation in positive affect during times of heightened stress is particularly

important in the regulation of negative affective states. Accordingly, our findings imply that

the presence of positive emotions is important for the preservation of patients’ well-being at

ED admission and that a deficit in positive emotions increases vulnerability to negative

emotions.

A further aim of this study was to examine the role of personal and social resources for

patients’ affective well-being. Our findings confirm that a large range of these resources is asso-

ciated with patients’ affective well-being. Regarding personal resources, emotional stability

and trait resilience were related to negative affect at all three time points, a result supported by

the existing literature [10,12]. These effects of personal resources also held for positive affect.

Table 3. Standardised regression coefficients indicating associations with patients’ affective state at ED (T1).

Simple regression analysis Multiple regression analysis

Neg. affect Pos. affect Neg. affect1 Pos. affect2

Demographic characteristics
Gender (1 = male, 0 = female) -.09 .12 -.01

Age -.27��� -.09 -.29���

Personal resources
Emotional stability -.25��� .21�� -.09 .08

Trait resilience -.21�� .26��� -.03 .09

Positive affect (T1) -.39��� -.34���

Negative affect (T1) -.39��� -.29���

Social resources
Social support -.08 .24��� .13�

Health-related variables
Self-rated health -.15� .46��� .07 .37���

Psychological comorbidity .37��� -.26��� .24�� .08

Multimorbidity -.08 -.15� .03

� p < 0.05,

�� p < 0.01,

��� p< 0.001

ED: emergency department; T1: ED admission; LRTI: lower respiratory tract infection
1F(6,214) = 16.62, p< 0.001, R2 = .30
2F(8,212) = 13.53, p< 0.001, R2 = .34

https://doi.org/10.1371/journal.pone.0212900.t003
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However, only the relationship between emotional stability at T2 and negative affect remained

significant when controlling for demographic characteristics, baseline affect levels, health-

related variables, and social resources. This suggests that higher emotional stability helps

patients sustain lower negative affect especially during hospitalisation, when stress experience

is still high because of medical instability or slow recovery. Regarding social resources, namely

social support, we found no significant relations with negative affect, a finding inconsistent

with our expectations. An explanation may be that we concentrated on affect states instead of

emotional distress, which was used in most of the previous studies [7,16]. However, we found

that stronger social support was associated with higher positive affect over time and, further,

identified it as a predictor of higher positive affect at ED and seven days later, when controlling

for confounders. Evidence of this beneficial effect of social resources can also be found else-

where in the literature. Manne and colleagues [32] showed that after active treatments, sup-

portive responses from family and friends of cancer patients were associated with a faster

recovery of positive affect over time. Thus, we suggest that social support may be a protective

factor in medical patients after an ED admission and subsequent hospitalisation.

With regard to health-related variables, our findings confirm that psychological comorbid-

ity is associated with higher negative affect at ED admission as well as at 7 and 30 days later.

This result supports findings in the existing literature [2,18,33] suggesting that psychological

comorbidity is a predisposing factor for higher levels of negative affect in medical patients

Table 4. Predictors of patients’ negative and positive affect 7 days (T2) and 30 days (T3) after ED admission controlled for baseline level (T1).

Negative affect Positive affect

T21 T32 T23 T34

Baseline level (T1)
Negative affect .21�� -.05

Positive affect .25��� .17�

Demographic characteristics
Gender (1 = male, 0 = female) -.12 .08 .10

Age -.13� -.16�

Personal resources
Emotional stability -.22�� -.04 .07 .10

Trait resilience .10 .11

Positive affect (T1) .03

Negative affect (T1) -.06 .02

Social resources
Social support .14� .08

Health-related conditions
Self-rated health -.02 -.07 .12� .00

Psychological comorbidity .24�� .27�� -.04 -.06

Multimorbidity -.09 -.14�

� p < 0.05,

�� p < 0.01,

��� p< 0.001

LRTI: lower respiratory tract infection; T1: ED admission; T2: day 7; T3: day 30
1F(7, 216) = 13.57, p< 0.001, R2 = .30
2F(5, 214) = 4.96, p< 0.001, R2 = .11
3F(9, 210) = 11.12, p< 0.001, R2 = .29
4F(9, 217) = 4.53, p< 0.001, R2 = .16

https://doi.org/10.1371/journal.pone.0212900.t004
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throughout the period from ED admission to 30 days later. Our results further confirm that

lower self-rated health is associated not only with higher negative affect, but also with lower

positive affect. However, this effect remained significant only for positive affect at ED and T2,

when controlling for confounders. An explanation could be that physical and affective well-

being are not necessarily related especially in older age, as research on ageing has shown (para-

dox of well-being) [34]. Thus, our findings suggest that patients’ perception of a poor health

state is a risk factor for lower levels of positive affect in medical patients in the period from ED

admission to hospitalisation. We also assume that, like self-rated health, multimorbidity (i.e.

more active medical diagnoses) is associated with lower positive affect. However, multimor-

bidity was only predicted for positive affect at T3. This suggests that the medical condition

becomes more important for positive affect after discharge from hospital.

Limitations

Our study sample included significantly more males than females. This could be explained by

the fact that cardiovascular illnesses (especially myocardial infarction) occur more frequently in

males [35]. Considering also the fact that dropouts were associated with older age, the age effects

found in this study should be interpreted carefully (possible selection effect). Furthermore, the

results were not controlled for different acute medical conditions at ED admission. Hence, the

generalisability of the study is somehow limited for two reasons: (1) only patients with lower

respiratory tract infections and cardiac diseases were considered, and (2) data were gathered

from a single hospital. A broader set of medical diagnoses as well as a multicentre design could

increase the generalisability of future studies. Another limitation involves the regression models,

which explained a moderate amount of variance at T3. Thus, some variability in negative and

positive affect has to be accounted for by other variables, such as social factors (e.g., resumption

of work, leisure behaviour) or clinical characteristics (e.g., activity of daily living, medical stabil-

ity). Finally, multilevel modelling or latent growth modelling would be more suitable for

repeated measurements. Initially, we computed growth models using Mplus. However, the

goodness of fit indices were not acceptable for negative affect (x2(8) = 5.52, p = 0.019;

CFI = 0.93; TLI = 0.78; RMSEA = 0.142, 90% CI = 0.046–0.266) and positive affect (x2(8) =

174.80, p< 0.001; CFI = 0.00; TLI = -4.96; RMSEA = 0.883, 90% CI = 0.775–0.995).

Clinical implications

Overall, our study highlights the importance of personal and social resources (emotional sta-

bility and social support) and of health-related variables (psychological comorbidity, self-rated

health, and multimorbidity) for affective well-being over time. The results suggest that early

identification of a risk of psychological comorbidity, and of poor self-rated health, using rou-

tine screenings could facilitate the provision of appropriate interventions or treatments. Fur-

thermore, ED and ward staff could be trained in health-promoting programs to foster patients’

emotional stability and social support. Considering the long waiting hours and limited patient

care at ED and during hospitalisation, our study suggests strongly that investing more time

and effort in patients could significantly improve their affective well-being. Our study also

revealed the detrimental effect of multimorbidity on positive affect one month following ED

admission. Thus, patients’ medical condition may be more important than their personal and

social resources.

Conclusions

This study offers innovative insights into adaptation of affective well-being in medical ED

patients by showing that emotional recovery is associated with an increase in the co-occurrence
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of positive and negative affect. Health-related conditions as well as personal and social resources

are crucial for emotional adaptation after ED admission. Future research should identify thresh-

olds in patients’ affect levels to detect potentially at-risk populations. In addition, further studies

should clarify whether better affective adaptation leads to better health outcomes, such as lower

readmission rates, length of hospital stay, and better quality of life. Finally, future research

should investigate whether well-adapted medical ED patients have beneficial effects on the

resources of medical staff within the hospital setting.
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21. Schuetz P, Hausfater P, Amin D, Haubitz S, Fässler L, Grolimund E, et al. Optimizing triage and hospi-

talization in adult general medical emergency patients: the triage project. BMC Emerg Med. 2013; 13

(1):12.

22. Mackinnon A, Jorm AF, Christensen H, Korten AE, Jacomb PA, Rodgers B. A short form of the Positive

and Negative Affect Schedule: Evaluation of factorial validity and invariance across demographic vari-

ables in a community sample. Pers Indiv Differ. 1999; 27(3):405–16.

23. Schumacher J, Leppert K, Gunzelmann T, Strauß B, Brähler E. Die Resilienzskala–Ein Fragebogen zur

Erfassung der psychischen Widerstandsfähigkeit als Personmerkmal. Zeitschrift für Klinische Psycho-

logie, Psychiatrie und Psychotherapie. 2005; 53:16–39. Germany.

24. Wagnild GM, Young HM. Development and psychometric evaluation of the Resilience Scale. J Nurs

Meas. 1993; 1(2):165–78. PMID: 7850498

Medical patients’ affective well-being after emergency department admission

PLOS ONE | https://doi.org/10.1371/journal.pone.0212900 March 20, 2019 13 / 14

https://doi.org/10.1016/j.jad.2011.05.026
http://www.ncbi.nlm.nih.gov/pubmed/21676467
https://doi.org/10.1348/135910707X173312
http://www.ncbi.nlm.nih.gov/pubmed/17535492
https://doi.org/10.1111/j.1467-6494.2004.00293.x
http://www.ncbi.nlm.nih.gov/pubmed/15509279
https://doi.org/10.1016/j.socscimed.2004.06.037
https://doi.org/10.1016/j.socscimed.2004.06.037
http://www.ncbi.nlm.nih.gov/pubmed/15589672
https://doi.org/10.1037/0022-3514.86.2.320
https://doi.org/10.1037/0022-3514.86.2.320
http://www.ncbi.nlm.nih.gov/pubmed/14769087
http://www.ncbi.nlm.nih.gov/pubmed/12585810
https://doi.org/10.1136/openhrt-2015-000261
http://www.ncbi.nlm.nih.gov/pubmed/26568834
https://doi.org/10.1016/j.jpsychores.2009.08.004
https://doi.org/10.1016/j.jpsychores.2009.08.004
http://www.ncbi.nlm.nih.gov/pubmed/20004297
https://doi.org/10.1186/s12873-016-0097-y
http://www.ncbi.nlm.nih.gov/pubmed/27557531
https://doi.org/10.1097/PSY.0b013e31818105ba
https://doi.org/10.1097/PSY.0b013e31818105ba
http://www.ncbi.nlm.nih.gov/pubmed/18725425
http://www.ncbi.nlm.nih.gov/pubmed/7850498
https://doi.org/10.1371/journal.pone.0212900


25. Rammstedt B. The 10-Item Big Five Inventory—Norm values and investigation of sociodemographic

effects based on a German population representative sample. Eur J Psychol Assess. 2007; 23(3):193–

201. https://doi.org/10.1027/1015-5759.23.3.193 PubMed PMID: WOS:000248503300008.

26. Dunkel D, Antretter E, Frohlich-Walser S, Haring C. Evaluation of the short-form social support ques-

tionnaire (SOZU-K-22) in clinical and non-clinical samples. Psychother Psych Med. 2005; 55(5):266–

77. https://doi.org/10.1055/s-2004-834746 PubMed PMID: WOS:000229322100005. PMID: 15875274

27. Brooks R. EuroQol: The current state of play. Health Policy. 1996; 37(1):53–72. https://doi.org/10.1016/

0168-8510(96)00822-6 PubMed PMID: WOS:A1996UU41600004. PMID: 10158943

28. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SLT, et al. Short screening scales to

monitor population prevalences and trends in non-specific psychological distress. Psychol Med. 2002;

32(6):959–76. https://doi.org/10.1017/s0033291702006074 PubMed PMID: WOS:000177600500002.

PMID: 12214795

29. Kessler RC, Barker PR, Colpe LJ, Epstein JF, Gfroerer JC, Hiripi E, et al. Screening for serious mental

illness in the general population. Arch Gen Psychiatry. 2003; 60(2):184–9. PubMed PMID:

WOS:000180873200009. PMID: 12578436

30. D’Agostino RB, Belanger A, D’Agostino RB Jr. A suggestion for using powerful and informative tests of

normality. Am Stat. 1990; 44(4):316–21.

31. Billor N, Hadi AS, Velleman PF. BACON: blocked adaptive computationally efficient outlier nominators.

Comput Stat Data Anal. 2000; 34(3):279–98.

32. Manne S, Rini C, Rubin S, Rosenblum N, Bergman C, Edelson M, et al. Long-term trajectories of psy-

chological adaptation among women diagnosed with gynecological cancers. Psychosom Med. 2008; 70

(6):677–87. https://doi.org/10.1097/PSY.0b013e31817b935d PMID: 18606727.

33. Edmondson D, Kronish IM, Wasson LT, Giglio JF, Davidson KW, Whang W. A test of the diathesis-

stress model in the emergency department: who develops PTSD after an acute coronary syndrome? J

Psychiatr Res. 2014; 53:8–13. https://doi.org/10.1016/j.jpsychires.2014.02.009 PMID: 24612925;

PubMed Central PMCID: PMC4023688.

34. Jivraj S, Nazroo J, Vanhoutte B, Chandola T. Aging and Subjective Well-Being in Later Life. J Gerontol

B Psychol Sci Soc Sci. 2014; 69(6):930–41. https://doi.org/10.1093/geronb/gbu006 PMID: 24569002

35. Herz- und Kreislauf-Erkrankungen [Internet]. Neuchâtel, Switzerland: Bundesamt für Statistik.; 2015

[cited 2018 Oct 13]. Available from https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/

gesundheitszustand/krankheiten/herz-kreislauf-erkrankungen.html.

Medical patients’ affective well-being after emergency department admission

PLOS ONE | https://doi.org/10.1371/journal.pone.0212900 March 20, 2019 14 / 14

https://doi.org/10.1027/1015-5759.23.3.193
https://doi.org/10.1055/s-2004-834746
http://www.ncbi.nlm.nih.gov/pubmed/15875274
https://doi.org/10.1016/0168-8510(96)00822-6
https://doi.org/10.1016/0168-8510(96)00822-6
http://www.ncbi.nlm.nih.gov/pubmed/10158943
https://doi.org/10.1017/s0033291702006074
http://www.ncbi.nlm.nih.gov/pubmed/12214795
http://www.ncbi.nlm.nih.gov/pubmed/12578436
https://doi.org/10.1097/PSY.0b013e31817b935d
http://www.ncbi.nlm.nih.gov/pubmed/18606727
https://doi.org/10.1016/j.jpsychires.2014.02.009
http://www.ncbi.nlm.nih.gov/pubmed/24612925
https://doi.org/10.1093/geronb/gbu006
http://www.ncbi.nlm.nih.gov/pubmed/24569002
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/krankheiten/herz-kreislauf-erkrankungen.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/krankheiten/herz-kreislauf-erkrankungen.html
https://doi.org/10.1371/journal.pone.0212900

