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Abstract
Objectives: To study (i) the association of general self-eﬃcacy (GSE) on the course of subjective (i.e. basic and instrumental
activities of daily living (ADLs and IADLs) and objective physical performance outcomes (short physical performance battery
(SPPB)) among older persons from discharge up to 3 months post-discharge and (ii) the extent to whether motivational
factors such as depressive symptoms, apathy and fatigue mediate this association.
Methods: Prospective multi-centre cohort of acutely hospitalised patients aged ≥70 (Hospital-ADL study). Structural
equation modelling was used to analyse the structural relationships.
Results: The analytic sample included 236 acutely hospitalised patients. GSE had a signiﬁcant total eﬀect on the course of
subjective and objective performance outcomes (ADLs: β = −0.21, P < 0.001, IADLs: β = −0.24, P < 0.001 and SPPB:
β = 0.17, P < 0.001). However, when motivational factors as mediator were included into the same model, motivational
factors (IADLs: β = 0.51, P < 0.001; SPPB: β = 0.49, P < 0.001) but not GSE remained signiﬁcantly associated with IADLs
(β = −0.06, P = 0.16) and SPPB (β = 0.002, P = 0.97). Motivational factors partially mediated the relationship between
GSE and ADLs (β = −0.09, P = 0.04). The percentage of mediation was 55, 74 and 99% for ADLs, IADLs and SPPB,
respectively.
Conclusions: Motivational factors and GSE are both associated with subjective and objective performance outcomes.
However, the relationship between GSE and subjective and objective performance outcomes was highly mediated by
motivational factors. Taken together, this suggests that GSE is important to being physically active but not suﬃcient to
becoming more physical active in acutely hospitalised older patients; motivation is important to improving both subjective
and objective performance.
Keywords: structural equation modelling, depressive symptoms, apathy, motivation, activities of daily living, older people
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Motivational factors mediate the association of
general self-efficacy and performance outcomes
in acutely hospitalised older patients

L. A. Reichardt et al.
Key Points

• General self-eﬃcacy (GSE) was associated with a worse course of subjective and objective physical performances.
• However, when motivational factors were taken into account, GSE became no longer signiﬁcantly associated with physical
outcomes.
• Taken together, GSE is important to be physically active but not suﬃcient in becoming more physical active in older
patients.
• Future research needs to focus on interventions that aﬀect motivation instead of GSE to prevent poor physical outcomes.

Study population

Self-eﬃcacy is conceptualised as one’s belief in his or her
personal capabilities to successfully execute courses of action
[1]. In general, self-eﬃcacy is interpreted as being a taskor domain-speciﬁc concept [2]. However, previous research
has also described a more trait-like generalised belief of
self eﬃcacy, deﬁned as general self-eﬃcacy (GSE) [3]. This
latter concept refers to ‘a broad and stable sense of personal
competence in mastering a variety of stressful situations’
[4]. This broad GSE concept may be useful in investigating the wellbeing of patients (for example, among acutely
hospitalised older patients) who have had to adapt to the
consequences of their acute medical illness [5].
Among older adults, acute illness leading to hospital
admission frequently precipitates limitations in activities
of daily living (ADL), and the prognosis for older adults
with new or additional ADL limitations after hospitalisation is poor [6]. Research has shown that GSE is linked
with ADL limitations in older persons [7,8]. It is important to note that self-eﬃcacy is also related to motivational factors, such as depressive symptoms [2, 9], apathy
[10], and fatigue [11]. However, to our knowledge, this is
the ﬁrst study that investigated the impact of motivational
factors in the relationship between GSE and performance
outcomes.
Considering the potential importance of GSE on physical
outcomes among older adults, as well as a lack of studies
investigating GSE in relation to motivational factors among
acutely hospitalised older patients, this study aims to investigate the mutual inﬂuence of GSE on performance outcomes
and the extent to which motivational factors mediate this
association.

A total of 401 participants, aged 70 years and above, were
recruited from patients who were acutely admitted at the
Department of Internal Medicine, Cardiology and Geriatrics. Inclusion criteria consisted of the following: (i) being
admitted for ≥48 h, (ii) Dutch language proﬁciency sufﬁcient to complete questionnaires and (iii) Mini-Mental
State Examination (MMSE) score of 15 or higher [13].
Notably, we were not able to include delirious patients, due
to the short time frame of inclusion, i.e. within 48 h after
admission. A delirium was often still present at this point,
which meant that an MMSE could not be performed or
patients scored below 15 points. The confusion assessment
methodwas used to identify the presence of delirium [14].
Patients were excluded if they exhibited any of the following:
(i) had a life expectancy of 3 months or less according to the
attending medical doctor or (ii) were disabled in all six basic
ADLs as determined by the Katz-6 ADL index [15].
Procedures

Two researchers (R.V.S. and L.R.) contacted eligible patients
within 48 h after hospital admission. Patients were informed
about the objectives of the Hospital-ADL study and the
study procedures. All participants provided written informed
consent before inclusion. After informed consent was
obtained, patients were enrolled in the study. A trained
geriatric team completed personal interviews within 48 h
after admission, at discharge, and at 1 and 3 months postdischarge. All interviews were performed face-to-face in the
hospital or at the participants’ places of residence.
Measurements

Methods
Design

The current analysis was based on the data from the prospective multi-centre Hospital-ADL cohort study, previously
described in detail elsewhere [12]. Local approval has been
provided by all participating hospitals. The study has been
approved by an institutional review board in the Netherlands. The research was performed according to the Dutch
Medical Research Involving Human Subjects Act and the
principles of the Declaration of Helsinki (1964).
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Independent variable

The ALCOS-12 (In Dutch: Algemene Competentie Schaal)
was used to measure GSE (Cronbach’s α = 0.78 [16]). It is
based on the self-eﬃcacy scale [17] and consists of 12 items
on a ﬁve-point Likert scale: 1, strongly disagree; 2, disagree;
3, no disagreement/agreement; 4, agree and 5, strongly agree.
The total score was the sum of the 12 items (range: 12–60),
whereby higher scores indicated more self-eﬃcaciousness.
Due to the fact that GSE refers to a broad and stable sense
of personal competence [17, 18], it was measured once at
discharge.
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Motivational factors mediate the association of GSE and performance outcomes
Mediator

Dependent variables

The outcomes were longitudinal, subjective (i.e. basic ADLs
and IADLs) and objective physical performance (as determined by a short physical performance battery (SPPB)). The
course of subjective physical performances was measured
with the 15 items modiﬁed Katz ADL index [22] from
discharge up to 3 months post-discharge. The ﬁrst six items
on the modiﬁed Katz ADL index were used to measure
the ADLs and consisted of statements of the patients’ independence in performing basic ADLs [15]. The remaining
nine items consisted of statements of their independence in
performing IADLs. Higher scores indicated more dependencies in ADLs and IADLs (range ADLs: 0–6; range IADLs:
0–9). The course of objective physical performance was also
measured from discharge up to 3 months post-discharge. The
SPPB was applied to measure the balance, strength and gait
speed of the participants. They were asked to stand with their
feet in various balance positions, walk 3 or 4 metres and
to rise from a chair and return to the seated position ﬁve
times as quickly as possible. Higher scores indicated a better
performance (range: 0–12) [23].
Statistical methodology

Baseline characteristics were summarised with descriptive
statistics, using SPSS version 24 (SPSS Inc., Chicago, IL,
USA). To investigate the inﬂuence of GSE on motivational
factors and physical performance, we performed a path
analysis by using structural equation modelling (SEM) with
Stata, version 15.0. The SEM analysis was performed in two
steps: (i) the total eﬀect of GSE on subjective performance
and objective performance was examined, and then (ii) the
direct and indirect eﬀects of GSE on subjective and objective
performance were examined, considering motivational factors as potential mediators. To remove the biased eﬀect of
measurement error [24], depressive symptoms (GDS-12D),

Results
Description of the sample

There were 1,024 acutely hospitalised patients admitted to
the participating hospital wards for ≥48 h between October
2015 and February 2017. Of the 1,024 unplanned admissions, 519 met the inclusion criteria and were contacted
by the researchers. Of these, 401 agreed to participate.
There were 165 patients without any GSE data; they were
excluded from the sample. The analytic sample for the current study included 236 acutely hospitalised patients (mean
age = 79.4 years; SD = 6.6). The total number of observations was 708. Table 1 shows the baseline characteristics of
the participants and Appendix 1 (Supplementary data are
available in Age and Ageing online) shows means, standard
deviations, Cronbach’s α and Pearson r correlations of the
main variables.
Motivational factors as mediator between GSE and
physical outcomes

Figure 2 shows the ﬁnal mediation models with standardised
regression coeﬃcients. Initially, Model 1 showed a signiﬁcant
total eﬀect of GSE at discharge on ADLs from discharge
up to 3 months post-discharge (β = −0.21, P < 0.001).
However, when motivational factors such as depressive
symptoms, apathy and fatigue were taken into account,
the coeﬃcient decreased to −0.09 (P = 0.04), leading to
a percentage of mediation of 55%. This was due to a
signiﬁcant relation between GSE and motivational factors
(β = −0.35, P < 0.001) and between motivational factors
and ADLs (β = 0.33, P < 0.001). Model 2 also showed
a signiﬁcant total eﬀect of GSE on the course of IADLs
(β = −0.24, P < 0.001), and here again, when motivational
factors were taken into account, the standardised coeﬃcient
decreased to −0.06 (P = 0.16), leading to a percentage of
mediation of 74%. This was due to a highly signiﬁcant
relation between GSE and motivational factors (β = −0.34,
P < 0.001) and between motivational factors and IADLs
(β = 0.51, P < 0.001). Finally, Model 3 also showed a
signiﬁcant total eﬀect of GSE on the course of objective
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The course of motivational factors was the latent variable,
which consisted of depressive symptoms, apathy and fatigue,
measured from discharge up to 3 months post-discharge.
Apathy was measured with the apathy subscale of the Geriatric Depression Scale-15 (GDS-15) and consisted of the following questions: ‘Have you dropped many of your activities
and interests?’, ‘Do you prefer to stay at home, rather than
going out and doing new things?’ and ‘Do you feel full of
energy?’ [19]. The GDS-3A has been reported to have a sensitivity of 69% and a speciﬁcity of 85% in detecting apathy
based on the customary cut oﬀ (>13) of the 14-item apathy
scale of Starkstein et al. [20] in older adults [19]. Depressive symptoms were measured with the 12 remaining items
of the GDS-15 (GDS-12D) [21]. Higher scores indicated
more symptoms of depression and apathy (range GDS-12D:
0–12; range GDS-3A: 0–3). Fatigue was measured with the
numeric rating scale (NRS), which is a continuous scale with
a score range from 0 to 10 (0 represents no fatigue and 10
the worst possible fatigue).

apathy (GDS-3A) and fatigue (NRS) were used as a latent
variable, called ‘motivational factors’ (Figure 1). The following eﬀects were measured: (i) total eﬀect of GSE on performance outcomes (path c in Figure 1), (ii) the eﬀect of GSE
on motivational factors (path a in Figure 1), (iii) the eﬀect
of motivational factors on the performance outcomes (path
b in Figure 1) and (iv) the eﬀect of GSE on performance
outcomes, taking into account motivational factors (path
c in Figure 1). Path c is called the direct eﬀect, and the
amount of mediation is estimated by a × b or c–c . The
percentage of mediation was estimated by indirect eﬀect/total eﬀect (∗ 100%). For all analyses, standardised regression
coeﬃcients were reported, and because the present analyses
were performed in the context of a larger study, no a priori
sample size calculations were performed [12].

L. A. Reichardt et al.

Table 1. Baseline characteristics of analytic sample

Discussion

Characteristics

This study found that GSE was associated with a worse
course of physical performance outcomes among acutely
hospitalised older patients up to 3 months post-discharge.
However, when motivational factors such as depressive
symptoms, apathy and fatigue were considered, motivational
factors, but no longer GSE became signiﬁcantly associated
with both IADLs and SPPB. Motivational factors partially
mediated the relationship between GSE and ADLs. An
explanation for this ﬁnding could be that motivation may
play a smaller role with many of the basic ADLs that
recur at routine intervals compared with more complex
activities [25]. With the repetition of behaviour in stable
contexts, actions become more automatic in the sense that
deliberation about actions is superﬂuous [25]. The ﬁndings
of the current study show the importance of improving
motivational factors to encourage older persons to become
more physically active during and after acute hospitalisation.
Goal setting is essential to enhance motivation and to
minimise the loss of functioning [26]. However, the implementation of a comprehensive goal-setting process in the
context of an acute care setting is an ongoing problem [27],
possibly due to a discrepancy between older patients and
professionals regarding recovery goals [28]. Older patients
wished to regain independence in ADLs [28], whereas professionals in the acute setting focussed on discharge-related
goals, with the aim of getting patients ready for discharge as
soon as possible [28, 29]. Moreover, given the high levels
of physical inactivity during acute hospitalisation [30], it
is conceivable that it may be diﬃcult for older patients
to achieve goals post-discharge. Therefore, it seems crucial
that professionals set goals that are easy to accomplish [28]
and they should make a distinction between goals that are
important during acute hospitalisation and goals that are
important to achieve post-discharge. Furthermore, among
patients with depressive symptoms, it appears crucial to
encourage them to think of goals as a process rather than

All patients
(N = 236)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Demographics
Age, y, mean (SD)
Male sex, n (%)
Education, n (%)
Primary school
ETS/DSS
SVE
HLHS/TLE
Hospital department, n (%)
Cardiology
Internal medicine
Geriatrics
Hospital admission diagnoses, n (%)
Cardiac
Gastrointestinal
Infection
Respiratory
Cancer (including haematology)
Electrolyte disturbance
Renal
Other
Cognitive impairment, n (%)a
Severity of comorbid diseases
CCI score, mean (SD)b

79.4 (6.6)
117 (49.6)
61 (25.8)
54 (22.9)
74 (31.4)
47 (19.9)
63 (26.7)
133 (56.4)
40 (16.9)
67 (28.4)
25 (10.6)
33 (14.0)
46 (19.5)
9 (3.8)
7 (3.0)
7 (3.0)
42 (17.8)
40 (17.5)
5.7 (2.0)

SD = standard deviation; n = number of participants; y = years; PS=primary
school; ETS/DSS = elementary technical school/domestic science school;
SVE = secondary vocational education; HLHS/TLE = higher level high
school/third-level education. a Cognitively impaired if a score of less than 24 on
the MMSE at admission (range, 0–30). b Age-combined Charlson Comorbidity
Index score: a higher score indicating more or more severe comorbidity.

physical performance (β = 0.17, P < 0.001). However, once
again, when motivational factors were taken into account,
the standardised coeﬃcient decreased to 0.002 (P = 0.97),
leading to a percentage of mediation of 99%. This was due to
a highly signiﬁcant relation between GSE and motivational
factors (β = 0.34, P < 0.001) and between motivational
factors and SPPB (β = 0.49, P < 0.001).
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Figure 1. Conceptual model of SEM. H3 = at discharge; H3 –P3 = longitudinal (i.e. from discharge up to 3 months post-discharge);
c = total eﬀect; a = eﬀect a; b = eﬀect b; c = direct eﬀect; a∗ b = indirect eﬀect.

Motivational factors mediate the association of GSE and performance outcomes

as outcomes, [31] especially because these persons are more
inclined to believe that wellbeing depends on achieving
goals [32]. In other words, when addressing older patients’
long-term post-discharge goals, professionals should focus
on a home rehabilitation approach that is adjusted to the
individual activities and speciﬁc daily needs of the patient
[33]. Previous home rehabilitation studies have been proven
cost-eﬀective [34, 35] and, perhaps more importantly, show
beneﬁcial eﬀects on functional outcomes [36, 37]. To help
older patients accomplish their goals, home rehabilitation
interventions should be focussed on behavioural activation
and exercises to improve mobility [38]. Therefore, thought
should also be given to the use of sensor monitoring in
combination with the coaching of cognitive behavioural
therapy principles (of which goal setting is a component)
by occupational therapists to improve ADL and physical
activities back at home [39].
The current study has potential clinical implications for
an acute hospital care setting. First, clinical training could
be oﬀered to physicians and healthcare professionals not
accustomed to assessing psychiatric disorders in order to
better detect the presence of proximal motivational risk
factors to prevent poor performance outcomes. For example,
symptoms of apathy are frequently reported among acutely
hospitalised older adults [40], and depressive symptoms
are often undiagnosed in older individuals [41], are highly
persistent post-acute hospitalisation, and are associated with
worse functional outcomes [42]. Second, professionals need
to be aware of the high physical inactivity among acutely
hospitalised older patients during hospitalisation [30, 43]
and that they may be at high risk of having a passive attitude post-discharge. Education by professionals for patients
and caregivers that discusses the importance of behavioural
activation during and post-acute hospitalisation as well as the
relation with activity engagement in older individuals may be
helpful [44].
The main strength of this study was the use of a longitudinal research design, which made it possible to establish the

inﬂuence of GSE (which was rather stable over time) on the
temporal sequence of motivational factors and performance
outcomes. Some limitations should also be noted. First, it is
unclear whether depressive symptoms, apathy and/or fatigue
were all full mediators because they are parts of a latent
variable. However, these factors were chosen intentionally
due to the fact that depressive symptoms, apathy, and fatigue
are overlapping constructs (and often comorbid). Therefore,
they have a good deal of shared variance. Second, the interpretation of being fatigued as a motivational concept might
be questioned. Future research is needed to investigate the
distinction between fatigue as a psychological or a physical
aspect and its predictiveness of functional recovery. Finally,
we were not able to include data on neither the history
of depression nor previous or current treatment of depression because such data were often not included in hospital
records. As a result, there was no control for the potential
eﬀect of related medication on depressive symptoms. Future
research is warranted on the impact of antidepressant medication as a predictor, mediator or confounder in acutely
hospitalised older patients.
Supplementary Data: Supplementary data mentioned in
the text are available to subscribers in Age and Ageing online.
Declaration of Conﬂicts of Interest: None.
Declaration of Sources of Funding: This work was
supported by The Netherlands Organization for Health
Research and Development (NWO-ZonMw) (grant number
16156071 to B.B.). (a full list of 44 references can be found
in the supplementary data, appendix 2).
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Figure 2. Final mediation model with standardised regression coeﬃcients by using SEM. H3 = at discharge; H3 –P3 = longitudinal
(i.e. from discharge up to 3 months post-discharge). ∗∗∗ P < 0.001, ∗ P < 0.05.
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