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ABSTRACT
Purpose:  Persons with post-COVID condition are a growing population requiring support returning to 
everyday life. Energy management education (EME) is a group self-management intervention based on 
energy conservation and management strategies delivered by occupational therapists. Data on the 
effectiveness of EME in persons with long COVID-related fatigue still need to be provided. This study 
aims to investigate procedural and methodological parameters to plan a future study analyzing the 
effectiveness of EME in individuals with post-COVID-19 conditions.
Materials and Methods:  A pre-post design was used. The procedural data was collected regarding 
eligibility, reasons for participation decline, dropout, and follow-up rates. Changes in self-efficacy in using 
energy management strategies, fatigue impact, competency in daily activities, and quality of life were 
collected three times. Implemented behavior strategies at five months from EME were documented.
Results:  During five months, 17 of 30 eligible participants were included in the study. No dropouts 
were registered during the intervention period. The follow-up response rate was 70%. The effect size 
was large in three out of four outcomes post-intervention, with a tendency to increase at follow-up.
Conclusions:  This study demonstrated the feasibility of study procedures and reported promising 
effect sizes for EME that should be further researched.

 h IMPLICATIONS FOR REHABILITATION
• Persons with post-COVID condition are a growing population requiring support returning to 

everyday life.
• Energy management education (EME) is a group self-management intervention feasible in persons 

with long COVID-related fatigue.
• The data showed a large effect size in fatigue impact, self-efficacy in performing energy management 

strategies, and competency in daily activities.

Introduction

Post-coronavirus disease 2019 (COVID-19) condition, also known 
as long COVID, occurs in individuals with a history of probable 
or confirmed SARS-CoV-2 infection, usually three months from 
the onset of COVID-19 [1]. Symptoms last for at least two months 
and cannot be explained by an alternative diagnosis [1].

Current long COVID prevalence estimates range from 7.5% to 
41% in non-hospitalized adults, 2.3–53% in mixed adult samples, 
and 37.6% in hospitalized adults [2]. Long COVID is a remitting 
and relapsing condition with a prolonged course preventing the 
return to previous life routines, work, and performance levels, 
causing significant distress and disability to the individual [3]. 
Fatigue is a multidimensional symptom with a high prevalence 
in long COVID; experienced mostly as severe, it impacts cognition, 
extended activities of daily living, and social activities [4].

The primary goal of occupational therapy (OT) in persons with 
fatigue is to enable participation in daily activities through 

behavior changes and to support occupational performance in 
all significant life areas in favor of self-determination, well-being, 
and health [5]. OTs teach the use of energy conservation strate-
gies. In the last decade, there has been a trend towards using 
the term “energy management” instead of “energy conservation” 
because “energy management” is considered a more comprehen-
sive, positive, and empowering term. OTs apply self-management 
education to target energy management in daily routines and 
habits. This complex intervention positively affects different out-
come dimensions, e.g., fatigue impact, self-efficacy, or quality of 
life in persons with chronic disease-related fatigue like multiple 
sclerosis [6] or cancer survivors [7].

OTs in Switzerland have used the energy management approach 
since the beginning of the pandemic, first with post-acute 
COVID-19, and then with post-COVID conditions. They base their 
intervention mainly on the Energy Management Education (EME) 
[8] treatment protocol and its materials available in the local 
languages. EME is a structured, evidence-based [9,10] intervention 
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protocol developed and evaluated between 2016 and 2018 for 
persons with multiple sclerosis-related fatigue and subsequently 
adapted for persons with chronic disease-related fatigue (Version 
2.0). In persons with MS, EME showed promising effects on 
self-efficacy in performing energy management strategies and 
quality of life [11,12]. According to the experiences of nine OTs 
who implemented EME 2.0 in different healthcare institutions in 
Switzerland, the protocol was deemed feasible and appropriate. 
However, there is a need for optimization to address the specific 
needs of individuals with long COVID-related fatigue [13]. The OTs 
reported that participants with long COVID who underwent EME 
showed an increased understanding of factors that influence 
fatigue. Furthermore, some participants shared positive changes 
in their ability to manage daily responsibilities and routines, lead-
ing to an increase in their self-confidence [13].

International guidelines recommend OT for individuals with 
long COVID-related fatigue [14,15]. However, there is a lack of 
data on the effectiveness, efficiency, and cost-effectiveness  
of complex interventions like EME. Additionally, the outcomes of 
rehabilitation programs that are specifically designed for this 
emerging population need to be evaluated. Clinical trials should 
investigate whether self-management education improves energy 
management abilities and induces behavior changes, leading to 
a reduced impact of fatigue on daily life for former EME partici-
pants compared to those with long COVID who did not participate 
in manualized OT-based self-management education at the same 
stage of the condition.

The primary aim of this study was to assess the feasibility of 
a study protocol for a future trial by gathering data on (1) the 
number of eligible persons during a specific timeframe, the recruit-
ment, and the successful inclusion of participants; (2) the time 
needed for data collection administration, as well as the follow-up 
and response rates. The secondary aims were to explore the 
changes in relevant outcome dimensions, estimate the interven-
tion’s effect size, and increase our knowledge about the imple-
mented energy management strategies two months after the 
intervention.

Materials and methods

This feasibility study had a pre-post design with four data collec-
tion time points (baseline, BL, week 0; post-intervention, T1, week 
7; follow-up, T2, week 15, online survey, T3, week 24). Since March 
2021, the Rehabilitation Center, REHAB, in Basel, Switzerland, has 
provided an inter-professional consultation and a day-hospital 
treatment program for persons with long COVID. Persons, after 
having had COVID-19, can register for consultation as early as 
four weeks after infection. Based on the symptom cluster and the 
rehabilitation goals, the inter-professional team creates a 6–9-week 
treatment plan tailored to the individual patient. EME version 2.0 
is the OT standard intervention of the rehabilitation program. 
Other rehabilitation interventions are physiotherapy and consul-
tations by different health professionals (e.g., cardiologists, pulm-
onologists, psychologists, and social workers). On average, six 
persons with long COVID start with EME every month. Five OTs 
at REHAB Basel are trained in conducting EME and have experi-
ence treating patients with fatigue in other underlying conditions. 
None of them had participated in the focus group discussion 
about the feasibility of EME in persons with long COVID held by 
the authors in the summer of 2021 [13].

Ethical approval was obtained (9 November 2021) from the local 
research ethics committee (Ethikkommission Nordwest- und 
Zentralschweiz, Project ID: 2021–02055) and the study was 

conducted in accordance to the principles of the Declaration of 
Helsinki.

Participants

The aim was to include a sample of 15–18 participants who had 
completed at least five of seven EME sessions. This sample size 
allowed for the feasibility assessment without causing unnecessary 
inconvenience to patients or utilizing excessive time resources of 
professionals.

We included participants who signed informed consent, were 
aged ≥18 years, screened and diagnosed with post-COVID-19 syn-
drome [14] at the consultation for persons with long COVID at 
REHAB Basel, and who were eligible for the EME group. This 
included those with the ability to understand and speak German, 
confirmed experience of living with fatigue (Fatigue Severity Scale 
[FSS], cut off >4) [16], no major depression (Beck depression inven-
tory [BDI]-FS cut-off <8) [17], no major cognitive impairments 
(Montreal cognitive assessment [MoCA] cut-off ≥ 26) [18], and 
those motivated to participate in EME after being provided with 
the information by the OT (duration, frequency, and aim).

We excluded those who were not eligible for the EME group, 
with any insufficient comprehension of spoken German for the 
research project information and self-filled questionnaires. The EME 
participants were informed of their eligibility at the end of lesson 
one by the OT, who provided an information leaflet and the assess-
ment booklet. Those who signed the informed consent and filled 
in the assessment booklet before lesson two were included.

Intervention

EME teaches participants to manage their available energy and to 
achieve a satisfying and meaningful daily routine despite fatigue. 
Participants understand the factors influencing their energy levels 
and the skills to manage their energy using behavioral strategies 
(e.g., pacing, planning, prioritizing activities, optimizing the envi-
ronment, and adopting ergonomic behaviors). Subsequently, they 
identify and implement tailored behavior modifications and adapt 
their habits and routines accordingly. According to Wang, predic-
tors of engagement in energy self-management behaviors include 
self-efficacy, outcome expectations, and knowledge about factors 
that influence symptoms [19].

EME was delivered once a week by a trained OT. The intervention 
started with an individual session lasting 45 - 60 min, followed by 
five group sessions with a maximum of five participants (each session 
lasting 90 min). After the group sessions, there was another individual 
session lasting 45 min. The intervention concluded with a booster 
mail sent eight  weeks after the seventh session (refer to Table 1).

The EME manual provides detailed content and suggestions 
on how to lead the intervention. The EME workbook for partici-
pants provides information and working tools used during and 
between the lessons.

Data collection

Data was collected on patient eligibility and enrollment and com-
pletion of study procedures. To document screening of the inclu-
sion and exclusion criteria, willingness to participate, or reasons 
for refusal, a case report form was completed for each eligible 
individual. It further documented the number of sessions that 
each patient had completed and the handing over, return, and 
needed recalls of the assessment booklets at BL, T1, and T2.  
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In addition, the case report form allowed to register suggestions 
about the feasibility of the procedures, e.g., duration or support 
needed while filling out the assessment booklet. The sent calls 
recalls, and responses to the online survey at T3 were registered 
by the software program [20].

Four self-reported questionnaires were used to documented 
different outcomes of interest at BL (week 0), post-intervention 
(week 7), and follow-up (week 15).

The perceived self-efficacy in performing energy management 
strategies is an intermediate outcome of EME. It informs about 
the change in confidence in performing the learned strategies. 
The Self-Efficacy for Performing Energy Conservation Strategies 
Assessment (SEPECSA) [21] is a self-reported questionnaire that 
reports the mean scores of the perceived confidence in perform-
ing 14 different energy management strategies (1 = low confi-
dence, 10 = high confidence). It is a valid and reliable instrument 
and has a minimal clinically important difference of 0.92 [22].

The modified fatigue impact scale (MFIS) [23] is a valid and 
reliable instrument that measures the impact of physical and 
mental fatigue on daily routines. It contains 21 items, which score 
from 0 (never) to 4 (almost always), thus ranging from 0 to 84. 
The minimal clinically important difference reported is 13.8 [24]. 
Factors that influence the impact of fatigue on daily life are, e.g., 
fatigue intensity, knowledge, and ability to modify fatigue influ-
ence factors, and engagement in energy-managing behaviors.

The Occupational Self-Assessment (OSA) [25] focuses on the 
perceived competency to perform 21 daily tasks, which scores 
from 1 (I have a lot of problems) to 4 (I do extremely well). The 
raw data are converted to interval levels (0–100). For persons 
living with long COVID-related fatigue, retaking control over daily 
tasks is a relevant person-centered outcome.

The Medical Outcome Study 36-item Short Form Health Survey 
[26] was used to document health-related quality of life. The eight 
subscales were transformed into a Physical Component Scale (PCS) 
and a Mental Component Scale (MCS), according to the standard 
procedures and with weighting coefficients from the Swiss general 
population [27]. Higher scores indicate a better health-related 
quality of life.

At week 24, the online survey, Behavior Change in Energy 
Management – Survey (BCEM-S), was administered. This survey 
based on existing literature [28–30] invited the study participants 
to answer eight questions to document change in energy 
self-management behavior, the effectiveness of stable strategies 
and the difficulty to implement them (visual analogical scale 0–10), 
and the reasons for nonuse.

Statistical methods

Data were analyzed using IBM SPSS statistics for Windows version 
28.0 [31]. A descriptive statistic was performed for the 

sociodemographic characteristics of the study sample, the case 
report forms, and the online survey data. The outcome data were 
tested for normality using the Shapiro–Wilk test of normality. 
Then, a one-way repeated measures analysis of variance for 
within-subject differences and a post hoc test were performed. As 
effect size, we used partial eta squared (partial η2). For the sample 
size calculation, the mean differences between BL–T1 and the 
pooled standard deviations were used with a power 90% and a 
significant level of 0.05 [32].

Results

Recruitment and response rate

Between February and June 2022, 17 out of 30 eligible EME partic-
ipants with long COVID could be included in the study (recruitment 
rate: 56.6%). At T1 (lesson 7), all study participants completed the 
assessment booklet (drop-out rate: 0%). At T2, two months after 
lesson 7, the assessments were sent by post, and 13/17 returned 
filled (76.5%). Five months after the EME started, 70% (12/17) of the 
study participants had completed the online survey (Figure 1).

Time requirements and study procedures

The time required to inform study candidates about the study 
was about five minutes. The distribution and collection of the 

Table 1. Description of energy management education (eMe).

structure Delivery modality/duration topics

session 1 individual 
face-to-face/45–60 min

energy account

session 2–6 Peer group (2–5 
participants)/75 min plus 
a break in between/1 per 
week

break management; 
occupational balance;

Use of body and environment; 
simplifying activities; 
effective communication

session 7 individual 
face-to-face/45 min

My goals

booster email, eight weeks after 
session 7

Review & reinforce

Figure 1. study flowchart. eMe: energy Management education; l: lesson; 
sePeCsa: self-efficacy for Performing energy Conservation strategies assessment; 
MFis: Modified Fatigue impact scale; osa: occupational self-assessment; sF36: 
Medical outcome study 36-item short Form health survey; bCeM-s: behavior 
Change in energy Management – survey.
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assessment at T1 required an average of five minutes (range 
1–15 min). For T2 and T3 (including two reminders), the time 
required was ten minutes per person. In general, filling in the 
assessments on paper was feasible and took 20–30 min, while the 
online survey had a median duration of 7 min. It was suggested 
to have a presence to answer queries for participants with lan-
guage uncertainties and to allow study participants to fill in the 
assessments online if they preferred the online format over the 
paper format.

Participants

The sample size of this study was 17 (11 females and 6 males) 
with a mean age of 44.1 years. The time range between COVID-19 

infection and EME start was broad (range, 2–18.5 months). Sixteen 
out of 17 study participants had a high fatigue impact (MFIS >39) 
[33] at baseline. For detailed sociodemographic characteristics, 
see Table 2.

Outcomes and treatment effect size

Changes in outcome measures were compared among subjects at 
baseline, post-intervention, and follow-up (Table 3). The results of 
the perceived self-efficacy to perform energy conservation strategies 
(SEPECSA) were statistically significant. The main increase was 
between BL and T1 (mean difference: 1.731) with a tendency to 
further increase at T2. In 12 out of 17 study participants, the 
improvement reached the minimal clinically important difference 
(Supplementary Figure 1). The fatigue impact (MFIS) decreased at 
T1 and T2. The difference between BL and T2 was statistically sig-
nificant, without, however, reaching a minimal clinically important 
difference [24]. The number of study participants with a high fatigue 
impact decreased (14/17) at T1 compared to BL and remained 
stable at T2. The perceived competency in performing daily activ-
ities (OSA) increased statistically significantly between BL and T2. 
The Physical Component Scale (PCS) of the health-related quality 
of life (SF36) showed a statistically significant increase between T1 
and T2. In the Mental Component Scale (MCS) no statistically sig-
nificant changes were registered. The effect size (partial η2) was 
large in three of four outcome measures (>0.14) (Table 3).

Implemented energy management strategies

The range of strategies used by the study participants before 
starting EME was 1–11 (median: 3). Two months after the end of 
EME the range was 1–12 (median: 4) (Figure 2).

Participants rated “changing the time of day to do an activity,” 
“taking breaks before or during strenuous activities,” and “including 

Table 2. sociodemographic characteristics of the study participants.

Gender (female/male/other): n (%) 11/6/0 (65/35/0)
age (year): mean (sD)/median 44.1 (10.5)/45
Min – max 24–63
high level of fatigue (MFis >39): (n) 16/17
housing (alone/co-housing): n (%) 6/11 (35/65)
Children <18 age: n 7
level of education (school years), n (%)
 lower-secondary education (<12) 1 (6)
 Upper-secondary education (12–16) 5 (29)
 tertiary level education (>16) 10 (59)
 not stated 1 (6)
Current professional activities: n (%) n
 on medical leave 10 (59)
 Fulltime work (95–100%) 1 (6)
 Part-time work 5 (29)
 Unemployed 1 (6)
 student 0 (0)
 Retired 0 (0)
 Family work 0 (0)
onset CoViD-19 infection (months): mean (sD) 12.6 (6.3)
Min – max 2–18

Table 3. outcome data for self-efficacy, fatigue impact, competency in aDl, and Qol.

bl (n = 17) t1 (n = 17) t2 (n = 13)
Within-subject effect: 

sigd (partial η2)

sePeCsa
 Mean (sD) 5.66 (1.83) 7.40 (1.09) 7.56 (1.37) <0.001a (0.636)
 95% Ci 4.56; 6.77 6.74; 8.05 6.73; 8.39
 Within-group Δ from bl [95% Ci]b 1.731a [2.73; 0.73] 1.896a [2.89; 0.90]
 Within-group Δ from t1 [95% Ci]c 0.17 [8.4; −0.51]
MFis
 Mean (sD) 60.31 (4.22) 53.15 (4.07) 49.61 (5.40); 0.030a (0.254)
 95% Ci 51.11; 69.51 44.28; 62.03 37.86; 61.37
 Within-group Δ from bl [95% Ci]b −7.15 [4.41; −18.71] −10.69 [2.27; −23.66]
 Within-group Δ from t1 [95% Ci]c −3.53 [2.35; −9.42]
osa
 Mean (sD) 49.92 (10.26) 52.85 (9.48) 55.23 (9.63) 0.022a (0.272)
 95% Ci 43.72; 56.12 47.12; 58.57 49.41; 61.05
 Within-group Δ from bl [95% Ci]b 2.93 [7.29; −1.44] 5.31 [10.90; −0.29]
 Within-group Δ from t1 [95% Ci]c 2.38 [7.16; −2.39]
sF36 PCs
 Mean (sD) 27.69 (16.40) 26.87 (14.10) 31.96 (14.96) 0.171 (0.137)
 95% Ci 17.78; 37.60 18.35; 35.40 22.93; 41.00
 Within-group Δ from bl [95% Ci]b −0.82 [5.97; −7.60] 4.28 [11.60; −3.05]
 Within-group Δ from t1 [95% Ci]c 5.09a [10.18; 0.006]
sF36 MCs
 Mean (sD) 36.22 (14.85) 39.00 (12.42) 37.50 (14.99) 0.693 (0.030)
 95% Ci 27.24; 45.20 31.50; 46.52 28.44; 46.56
 Within-group Δ from bl [95% Ci]b 2.79 [9.17; −3.59] 1.28 [13.33; −10.78]
 Within-group Δ from t1 [95% Ci]c −1.51 [6.02; −9.04]
asignificant at the .05 level.
bΔ = t1/2 − bl
cΔ = t2 − t1
dadjustment for multiple comparisons: bonferroni.

https://doi.org/10.1080/09638288.2023.2242783
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rest periods in my day or weekly schedule” as the most effective 
strategies. No strategy in use was rated to be less effective than 
7.14. (SD: 1.12). The simplest strategies to implement were “change 
work heights at home or work”, “set priorities consciously,” and 
“eliminate parts of an activity,” while the most challenging were 
“delegate activities change,” “communicate needs to others,” and 
“balance work and rest times.”. The most frequent reason for not 
having implemented a strategy was a “lack of moral support” and 
“conviction that a strategy would not have made a real difference.” 
(Supplementary Tables 1 and 2).

Discussion

The main objectives of this feasibility study were to gather data 
for planning a main study that investigates the effectiveness of 
EME on various outcomes of interest for individuals with long 
COVID. Over a period of five months, 17 out of 30 eligible subjects 
agreed to participate in the study. The procedural issues were 
found to be feasible. The effect size was significant in three out 
of four outcomes after the intervention, and it further increased 
during the follow-up period. As a result, a relatively small sample 
size would be needed for a 90% powered RCT.

Regarding the procedural uncertainties, the data showed a 
sufficiently high recruitment rate (53%) and follow-up rates (76% 
and 70%). The inclusion and exclusion criteria and the screening 
tools were feasible and allowed to identify, during the five months, 
30 eligible subjects. Unsurprisingly, the most common reason for 
declining participation was the high level of fatigue. To avoid an 
unbalanced study sample in future research, stratification by 
fatigue level can be used. Regarding gender and age, the study 
sample exhibited typical sociodemographic characteristics of indi-
viduals with long COVID (higher prevalence among females and 
middle-aged individuals) [34]. However, the time since COVID 
infection onset varied widely (interquartile range: 7.5–16 months). 
This parameter is expected to decrease in the future in Switzerland 
as more specific rehabilitation opportunities become available for 

individuals with long COVID, and physicians refer patients more 
promptly. Individuals with long COVID, including former EME par-
ticipants, emphasized the importance of structured information 
about fatigue, post-exertional malaise, helpful behavior strategies, 
and peer exchange experiences to avoid feeling isolated from the 
early stages of the condition [13]. In the main study, in addition 
to the paper form, a digital data collection system should be 
implemented at all time points, using SF-12 instead of SF-36, and 
onsite support should be provided to individuals with any queries. 
This will help reduce the number of error-prone procedures and 
the time required.

Regarding changes in the outcome dimensions, the data 
revealed a significant effect size in perceived self-efficacy in per-
forming energy conservation strategies, fatigue impact, and com-
petencies in daily activities. The selection of outcome instruments 
that reflect various aspects of managing fatigue in daily life has 
proven to be appropriate, as they demonstrated sufficient sensi-
tivity to capture changes. However, it is important to note that 
the course of long COVID and its primary symptom remains 
unclear due to the lack of solid longitudinal studies [35,36]. 
Additionally, it is worth considering that EME was part of an 
interdisciplinary rehabilitation program, and the reported changes, 
particularly in fatigue, may be a cumulative effect of the entire 
program.

The fact that the level of self-efficacy continues to increase 
after the intervention may be attributed to the regular use of the 
strategies. This finding aligns with the results of the online survey 
and other self-management education studies conducted with 
individuals with chronic conditions [37]. To address the remaining 
methodological uncertainty, it is reasonable to consider studies 
conducted with other populations that have examined the effects 
of EME. In a feasibility study with individuals suffering from mul-
tiple sclerosis (MS), the BL score of self-efficacy was 1.45 higher 
than that of the sample of the present study [11]. The main reason 
for this could be the MS sufferers’ long experience with fatigue 
(mean disease onset, 13.9 years) and their pre-existing competence 
in using strategies in daily life. In contrast, the self-efficacy score 

Figure 2. energy management strategies in use before and after eMe. eMe: energy Management education.

https://doi.org/10.1080/09638288.2023.2242783
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at the end of EME was similar in both study populations (long 
COVID: 7.4; MS: 7.8). This comparison of data may help explain 
the large increase in the intermediate score in this study.

The online survey that documented the implemented energy 
management strategies and the behavior change was feasible, and 
the clarity of the question and consistency of the response categories 
were given. The results reported are in line with the data reported 
from a sample of persons with MS after an OT group intervention 
for fatigue management [29]. In a future study, the survey should 
be maintained, as the investigated aspects can add a deeper under-
standing of the factors that transform behaviors into regular habits 
and routines. That knowledge can support OTs during the delivery 
of EME and the empowerment of the participants.

Limitations and strengths

The results lack a control group, and the clinical conditions and 
future study design may differ from this feasibility study. 
Additionally, there was a lack of documentation regarding treat-
ment fidelity and information about the intensity of other inter-
ventions. However, despite these limitations, various aspects of 
feasibility were investigated, which will help in developing a solid 
study plan.

Conclusion

Persons with long COVID are a growing population challenging the 
healthcare system to support them with efficient treatment on the 
way back to everyday life. EME, an evidence-based self-management 
education delivered by specially trained OTs, aims to address the 
impact of fatigue experienced by individuals with long COVID in 
everyday life routines. This feasibility study provided valuable data 
for planning a clinical trial to investigate the effectiveness of EME 
on relevant outcomes. The eligibility criteria were practical in a 
clinical context, and the recruitment procedures were seamlessly 
integrated into routine care without excessive time demands. 
Questionnaires were completed in all parts, and the follow-up rate 
was satisfactory. The data revealed significant effect sizes in fatigue 
impact, self-efficacy in performing energy management strategies, 
and competency in daily activities. In a future study, fatigue impact 
could serve as the primary outcome measure and guide the cal-
culation of the required study population. The study procedures 
demonstrated feasibility and the reported promising effect sizes of 
EME warrant further investigation.
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