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Abstract: Sepsis survivors are increasing in number, but unfortunately, they encounter
limitations in performing activities of daily living during hospitalization. This study aimed
to investigate the factors predicting activities of daily living among sepsis survivors during
hospitalization based on the conceptual framework of the International Classification of
Functioning, Disability, and Health. Adults who had survived for more than 48 hours
after sepsis diagnosis and were admitted to general medicine units in a university hospital
in Thailand were recruited by purposive sampling (N = 109). The instruments for data
collection included a Demographic and Medical Information Questionnaire, a Sequential
Organ Failure Assessment Scale, the Verran and Snyder—Halpern Sleep Scale, the Caring
Professional Scale, and the Barthel Index Scale. Multiple linear regression was used to
determine predictability.

Based on the findings, 45.9% of the sepsis survivors studied had dependent status.
Age, sleep quality, and sepsis severity together accounted for 50.6% of the variability in
the ADLs of the sepsis survivors during hospitalization. Nurses and multidisciplinary teams
can apply the knowledge gained from the findings by enhancing and managing determinant
factors to improve activities of daily living during hospitalization. Activities of daily living
assessments at specific times and longitudinal studies should be considered for future studies.
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Activities of Daily Living and Determinant Factors among Sepsis Survivors

Introduction

Sepsis survivors are a population that has been
increasing globally due to improvements in clinical
treatment and care, which promotes their survival. In
the United States, more than 1.4 million people survive
sepsis annually." In Thailand, a university hospital
revealed that 71.4% of patients admitted from 2012
to 2019 survived after septic shock, which was a large
number.”

However, one of the significant problems
among sepsis survivors is limitations in performing
the activities of daily living (ADLs). Overall, 82.5%
of sepsis survivors complain about an inability to
perform routine tasks.® This limitation occurs during
hospitalization, regardless of age and the unit of
admission.” This issue affects health-related problems,
leads to higher costs of care,’ and causes extended
dependent status after hospital discharge. Thus,
exploring the predictive variables of limitations in
ADLs could help healthcare providers detect the factors
influencing ADLs and minimize further adverse
consequences.

Review of Literature

Based on the literature review, many factors
have been found to be related to limitations in ADL
performance among sepsis survivors. However, most
papers studied survivors after critical conditions,
including sepsis. Previous literature studied the
relationships between ADLs after hospitalization or
basic physical activities, including walking, age, sex,
race, education level, comorbidity, prior functional
status, pressure ulcers, frailty, muscle strength, length
of stay, length of intensive care unit (ICU) stay, or
illness severity among sepsis survivors.®™'’ The
association between ADLs during hospitalization and
age, prior functional status, muscle strength, steroid
use, ventilator use, or length of hospital stay has also
been investigated among sepsis survivors.*"!

344

The International Classification of Functioning,
Disability and Health [ICF] by the World Health
Organization (WHO) in 2001 was developed to
explain health, health-related status, consequences,
and determinants in both individual and environmental
aspects. The ICF comprises two major components:
1) functioning and disability, which consist of body
function and structure combined with activity and
participation, and 2) contextual factors, which consist
of environmental and personal factors.'”

The ICF framework was applied to guide this
predictive study by defining serum albumin level as a
musculoskeletal body structure related to movement.
As aresult, serum albumin was included in the part of
the body structure in the framework. Sepsis severity
was considered a physical function, and sleep quality
was considered a psychological function. The
researchers considered only ADLs as the outcome
rather than activities and participation due to the
context of hospitalization. For the contextual factors,
this study investigated only the environmental factor
defined as healthcare personnel support. On the other
hand, personal factors were included in the ICF as an
internal influencing factor affecting the person’s
attribution; however, they were not classified in the
framework details. Additionally, personal factors such
as age and sex were explored in the association and
prediction of ADL performance among sepsis

. 4,6,10,11
Survivors.

This study included participants based
on set criteria and did not limit age and sex to represent
generalizability as population characteristics. Thus,
age and sex could be potential confounders managed
by statistical control.

Post-sepsis pathology leads to hypoalbuminemia
due to the persistence of pro-inflammatory cytokines
affecting hypothalamus regulation. ' This can manifest
as hypo- or hyperthermia and present with tachycardia
or tachypnea, leading to higher energy consumption
than usual to maintain hemostasis. Additionally, the
confounding hypothalamus affects sickness behaviors,
which can induce nutritional problems within a short
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time."* These factors cause higher nutritional demand
than supply, thereby leading to increased proteolysis.
Patients with hypoalbuminemia might have a longer
recovery period and delayed improvement in ADLs
due to insufficiency in the muscle structure.

On the other hand, higher residual inflammation
after sepsis induces a higher hypoperfusion resulting
in neural cell dysfunction and decreased muscle strength
among those with high severity.'® In addition, sepsis—
induced organ failure also affects mitochondrial dysfunction
and inadequate energy for muscular function, which
causes muscle weakness and muscle wasting.'®"”

Hospitalized patients are impacted not only by
their illness but also by the hospital environment. Patients
admitted to general medical units have poor sleep quality
during hospitalization, and contributing factors include
hospital environments, nursing care interruptions,
changing sleep behaviors, and health-related problems.'®
Poor sleep quality might cause fatigue after waking
up and muscular problems, which affects ADL
performance.

Sepsis survivors spend a lot of time with healthcare
providers, mostly during hospitalization, though their
family, friends, and spouses/partners are the most
important support.'® Although no previous studies
demonstrated the correlation between support and
ADLs among sepsis survivors, the correlation between
support and physical-health-related quality of life,
including regular activity, was found in human
immunodeficiency virus survivors (adjusted
coefficients 0.20; 959%Cl: 0.01-0.37).%° However,
the support was general, social, and not specific to
healthcare providers. As a result, exploring ADL
predictors during hospitalization for these variables

represents a gap in the knowledge in this area.

Study Aim

This study aimed to investigate the factors
predicting ADLs among sepsis survivors during

hospitalization.

Vol. 29 No. 2

Methods

Study Design: The research was a predictive study
reported based on the standards of the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE).

Sample and Setting: The target population
consisted of patients aged > 18 who had survived sepsis
or septic shock based on the Sepsis-3 definition for
more than 48 hours, were in the resolution phase,
and had been admitted to a general medical unit at
a university hospital in Thailand.

Sepsis—-3 is defined as organ dysfunction
due to an abnormal host response to infection.”'
Nonetheless, the systemic inflammatory response
syndrome (SIRS) criteria generally indicate abnormal
host response, which is the initial symptom of sepsis
after infection. As a result, the inclusion criteria
consisted of the following: 1) scoring less than two points
on SIRS criteria; 2 ) understanding and communicating
in the Thai language; 3) good consciousness; and 4)
a Mini-Cog score of greater than three points for
patients aged 60 years or over. Patients with confounding
factors, including pregnancy, palliative care, total or
partial limitations on ADLs, central nervous system
and musculoskeletal disorders, major depressive
disorder, schizophrenia, bipolar disorder, low blood
pressure with inotrope requirement, and/or oxygen
supplementary needs were excluded.

The sample size was calculated with the G*power
analysis program (Version 3.1.9.7) with the power
(1-p)at 0.80, significantlevel (c.) at 0.05, and effect size
(f) at 0.12. A previous study depicted the association
between serum albumin and ADLSs with matrix correlation
(Adjusted R* = 0.103).”* A minimal sample size of 109
patients was required.

Ethical Considerations: The study received
ethical approval from the Mahidol University Multi-
Faculty Cooperative Institutional Review Board
(Protocol Number: MU-MOU-IRB-NS 2022/97.
0212). All study participants were provided with
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Activities of Daily Living and Determinant Factors among Sepsis Survivors

a participant information sheet and signed informed
consent forms.

Instruments: Permission to use the instruments
was received before data collection. Cronbach’s alpha
coefficients were examined in a trial with 30 patients
meeting the same criteria as the participants for the
main study, and an agreement was made for the
participants in the trial group to evaluate the reliability
of study instruments as follows:

Screening Instrument

The Mini-Cog was developed by Borson et al.”®
to assess cognition among older adults. The instrument
consists of three items, including repeating and
remembering three words and drawing a clock. The
total score is five points, and a total score of less than
three points is interpreted as cognitive impairment. We
screened sepsis survivors aged 60 years or older with
the Thai version of the Mini-Cog.

Data Collection Instruments

The Demographic and Medical Information
Questionnaire developed by the researchers consisted
of the latest personal information, serum creatinine
level, serum albumin level, serum lactate level,
location of infection, and length of stay. The Sequential
(sepsis-related) Organ Failure Assessment (SOFA)
scale was included in this part and used to assess sepsis
severity at the current diagnosis of sepsis. The SOFA
scale was developed by Vincent et al.>* to describe
outcomes of organ dysfunction in critical patients. The
SOFA comprised six items with four rating scales (one
to four) for each item focused on respiration, coagulation,
liver, cardiovascular system, central nervous system,
and kidney function. Total scores ranged from O to
24; higher scores indicated worsening organ failure.
The English version of the SOFA scale was used in
this study.

The Verran and Snyder—Halpern (VSH) Sleep
Scale was developed by Snyder-Halpern and Verran®®
to assess sleep quality. A linear scale from O to 10 defines
different meanings based on each question. The

instrument consists of 15 items with three dimensions
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(sleep disturbance, sleep effectiveness, and extra
daytime sleep duration), for example, “How often did
you wake when you sleep?” Total scores ranged
between 0-150 and were divided into five levels in
which higher scores were interpreted as higher sleep
quality. This study used the Thai version translated by
Rojjanakitti*® to evaluate the current sleep quality of
the participants. The Cronbach’s alpha coefficient from
a 30-participant trial was 0.96 and 0.97 from the
actual study.

The Caring Professional Scale (CPS) was
developed by Swanson®’ to assess patient-perceived
care by healthcare providers. Responses to 18 items
are rated on a 5-point Likert scale, indicating level
one as “Yes or Definitely” and level five as “No or
Not at all.” The instrument focuses on knowing, being
with, doing for, enabling, and maintaining belief, for
example, being emotionally distant. Total scores range
between 18-90 points, and the results are interpreted
into three levels. A total score of 18 to 42 points means
patient-perceived poor supporting care, but a total
score of 67 to 90 points is defined as patient-perceived
high supporting care from healthcare providers. The
researchers applied the Thai version translated by
Piyasiripan®® to assess current healthcare personnel
support. In the trial of 30 participants, Cronbach’s alpha
coefficient was 0.96; in the actual study, it was 0.96.

The Barthel Index (BI) was developed by
Mahoney and Barthel® to evaluate functional capacity.
The instrument contains ten items on feeding, transfer,
grooming, toilet use, bathing, mobility, going upstairs,
dressing, defecation, and urination. Each item determines
the level of assistance differently. The total score for
this questionnaire is 100 points divided into five levels
of independent status: 1) absolutely dependent status is
indicated as a total score of 0 to 20 points; 2) intensively
dependent status is a total score of 21 to 45 points;
3) moderately dependent status is a total score of 46
to 70 points; 4) independent status is a total score of
71 to 90 points; and 5) absolutely independent status
is defined as a total score of 91 to 100 points. The
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researcher used the Thai version translated by MapiTM
Research Trust™ to assess ADL performance for this
study. Cronbach’s alpha coefficient for the BI was
0.91 from the trial and 0.94 from the actual study.

Data Collection: All participants provided
written informed consent indicating their willingness
to participate in the study, and one researcher collected
data between March and September 202 3.

Data Analysis: Frequency, percentage, range,
mean, and standard deviation were used for descriptive
analysis. Multiple linear regression was used to analyze
the predictability of the independent and dependent
variables. However, the potential confounders were included
in the regression model for being controlled and used
the third model of the stepwise approach. All assumptions
were met, including the linearity, homoscedasticity of
regression standardized residual, multicollinearity, and

normality of the standardized residual. The researchers
used the IBM SPSS statistical program (Version 25).
The statistical significance level was set to 0.05.

Results

In total, the sample was 109 sepsis survivors,
and those aged 60 years old and over accounted for
60.5%. Regarding the infection site, the respiratory
system was the most common location, accounting for
49.5%. The median SOFA score representing sepsis
severity was 7.00 points (IQR = 4.00-10.00). In terms
of laboratory tests, the average scores for serum creatinine,
serum albumin, and serum lactate were 0.91 mg/dL
(IQR=0.60-1.49),2.80 g/dL (IQR =2.50-3.20),
and 1.40 mmol/L (IQR =1.10-1.70), respectively
(Table 1).

Table 1. Demographic and medical information of the sample (N = 109)

Demographic and medical information Number Percentage

Age (years) (Min = 23, Max = 94, Median = 65.00, IQR = 50.00-75.50)

<60 43 39.5

> 60 66 60.5
Sex

Male 68 62.4

Female 41 37.6
Body mass index (kg/m”) (Min = 13.89, Max = 61.64, Median = 22.83, IQR = 19.14-24.95)

< 18.5 (underweight) 25 22.9

18.5-24.9 (normal) 57 52.3

25.0-29.9 (overweight) 17 15.6

>29.9 (obese) 10 9.2
List of comorbidities (Selectable more than 1 answer)

Hypertension 70 64.2

Cardiovascular diseases 68 62.4

Dyslipidemia 51 46.8

Diabetes mellitus type 2 47 43.1

Chronic kidney disease 40 36.7

Others 86 78.9
Source of infection (selectable more than 1 answer)

Lower respiratory tract infection 54 49.5

Urinary tract infection 37 33.9

Catheter-related bloodstream infection 15 13.8

Gastrointestinal tract infection 7 6.4

Vol. 29 No. 2
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Table 1. Demographic and medical information of the sample (N = 109) (Cont.)

Demographic and medical information

SOFA score (Min = 2.00, Max = 15.00, Median = 7.00, IQR = 4.00-10.00)

0-3
4-7
8-11
12-15

Number Percentage
18 16.5
43 39.4
36 33.1
12 11.0

Serum creatinine level (mg/dL) (Min=0.29, Max = 10.94, Median = 0.91, IQR = 0.60-1.49)
Male (n = 68)

<0.67 (low) 18 26.5
0.67-1.17 (normal) 29 42.6
>1.17 (high) 21 30.9
Female (n = 41)
<0.51 (low) 8 19.5
0.51-0.95 (normal) 16 39.0
> 0.95 (high) 17 41.5
Serum albumin level (g/dL) (Min = 1.60, Max = 4.40, Median = 2.80, IQR = 2.50-3.20)
< 3.5 (hypoalbuminemia) 95 87.2
3.5-5.0 (normal) 14 12.8
Serum lactate level (mmol/L) (Min = 0.50, Max = 3.50, Median = 1.40, IQR =1.10-1.70)
< 2 (normal) 100 91.7
> 2 (high) 9 8.3

Length of stay (days) (Min = 3.00, Max = 52.00, Median = 9.00, IQR = 6.00-18.00)

Note. Min = Minimum, Max = Maximum, IQR = Interquartile range, SOFA = Sequential Organ Failure Assessment scale

Table 2 shows that the participants had acceptable SD of 28.61. Independent status was found in 54.1 %

sleep quality during hospitalization with a median of participants, but 45.9% reported dependent status.
total score of 63.00 points (IQR = 40.50-96.00). Moreover, the participants had some limitations in ascending
Moreover, the median CPS score for healthcare personnel and descending stairs, walking on certain surfaces,
support was 76.00 points, with an IQR from 67.00 to moving to the bed, and returning at percentages of

89.00 The average BI score was 69.08 points, with an 72.5%, 68.8%, and 65.1%, respectively (Table 3).

Table 2. Sleep quality, healthcare personnel support, and activities of daily living (N = 109)

Variables Possible range  Actual range n (%)

Sleep quality
Sleep quality level (Median=63.00, IQR = 40.50-96.00)

Very poor sleep quality 0-30 7-29 18 (16.5)
Poor sleep quality 31-60 31-60 34 (31.2)
Acceptable 61-90 61-90 25(22.9)
Good sleep quality 91-120 91-120 20 (18.3)
Excellent sleep quality 121-150 121-139 12 (11.0)
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Table 2. Sleep quality, healthcare personnel support, and activities of daily living (N = 109) (Cont.)

Variables Possible range  Actual range n (%)
Sleep quality in each domain

Sleep disturbance (Mean = 30.05,SD=17.86) 0-70 1-68

Sleep effectiveness (Mean=18.51,SD 10.32) 0-40 1-39

Nap supplementation (Mean=19.14,SD=8.63) 0-40 2-40
Healthcare personnel support

Healthcare personnel support level (Median = 76.00, IQR = 67.00-89.00)

Poor 18-42 0 0 (0.0)

Moderate 43-66 44-66 25(22.9)

High 67-90 67-90 84 (717.1)
Activities of daily living

ADLs level (Mean = 69.08, SD = 28.61)

Absolutely dependent 0-20 0-20 10 (9.2)

Intensively dependent 21-45 25-45 16 (14.7)

Moderately dependent 46-170 50-70 24 (22.0)

Independent 71-90 75-90 31(28.4)

Absolutely independent 91-100 95-100 28 (25.7)
Table 3. Descriptive information on activities of daily living (N = 109)

n (%)
Possible Partial Partial Independent
Assessment range Dependent dependent independent stI;ltus Mean (SD)
status status status
1. Feeding 0-10 12(11.0) 23(21.1) - 74 (67.9) 7.84(3.43)
2. Moving from wheelchairto ~ 0-15 4(3.7) 20(18.3) 47(43.1) 38(34.9) 10.46(4.11)
bed and return

3. Personal toilet 0-5 15(13.8) - - 94 (86.2) 4.31(1.73)
4. Getting on and off toilet 0-10 22(20.2) 36(33.0) - 51(46.8) 6.33(3.89)
5. Bathing self 0-5 36(33.0) - - 73 (67.0)  3.35(2.36)
6. Walking on the level surface  0-15 13 (11.9) 14 (12.9) 48 (44.0) 34(31.2) 9.72(4.80)
7. Ascending and descending stairs:  0-10 26 (23.9) 53 (48.6) - 30(27.5) 5.18(3.60)
8. Dressing 0-10 12(11.0) 36 (33.0) - 61 (56.0)  17.25(3.43)
9. Controlling bowels 0-10 7(6.4) 13(11.9) - 89 (81.7) 8.76(2.82)
10. Controlling bladder 0-10 39(35.8) 12(11.0) - 58 (53.2)  5.87 (4.66)

The linear correlation between the independent
variables and ADLs is shown in Table 4. The results
show that serum albumin levels and sleep quality were
significantly positively correlated with ADLs (r = 0.254
andr=0.533, respectively). In contrast, age and sepsis
severity were negatively correlated with ADLs with
statistical significance (r = -0.580 and r = —0.247,

Vol. 29 No. 2

respectively). Multiple linear regression analysis by
the third model of the stepwise method accounted for
50.6% of the variance in ADLs and was explained by
all predictors (R* = 0.506). When controlling another
potential confounder, sleep quality and sepsis severity
were significant predictors of ADLs (B = 0.314, p <
0.001 and B = -1.406, p< 0.05). (Table 5)

349



Activities of Daily Living and Determinant Factors among Sepsis Survivors

Table 4. Correlation between the independent and dependent variables (N = 109)

Variables 1 2 3 4 5 6 7
1. Sex 1.00
2. Age -0.064 1.00
3. Serum albumin level 0.162 -0.275** 1.00
4. Sepsis severity -0.075 0.091 -0.285** 1.00
5. Sleep quality -0.071 -0.306** 0.267** -0.089 1.00
6. Healthcare personnel support  0.128 0.153 0.138 -0.194* 0.287** 1.00
7. Activities of daily living 0.082 -0.580** 0.254** -0.247** 0.533** 0.173 1.00

Note. *p < 0.05, **p < 0.01

Table 5. Multiple linear regression model predicting activities of daily living (N = 109)

Variables B S.E. B t p-value Ctool llll;;?:::y Stil,tli;t ic
(Constant) 105.918 10.631 - 9.963 <0.001 - -
Age -0.764 0.123  -0.448 -6.201 <0.001 0.902 1.108
Sleep quality 0.314 0.060 0.381 5.278 <0.001 0.903 1.108
Sepsis severity -1.406 0.563 -0.172 -2.498 0.014 0.988 1.013

Note. B = Unstandardized coefficient, [3 = Standardized coefficient, R = 0711, R* = 0.508, Adjusted R®=

0.492, F = 35.809, p < 0.001
Discussion

In the ADL dimensions, the findings revealed
that 53.2% and 46.8% of the participants were
dependent on going to the toilet and maintaining
urinary continence, respectively. Moreover, 35.8%
reported urinary catheter retention, while 72.4% of
males and females had high serum creatinine levels.
The survivors had abnormal renal function during
sepsis, even though the previous condition of chronic
kidney disease was 36.7% in this study. Based on a
literature review, acute kidney injury (AKI) is a
predominant complication of sepsis due to the
dysregulation of macro- and microvascular perfusion.
This is consistent with previous findings reporting that
47.09%-60.0% of sepsis survivors exhibited AKI
during hospitalization.’>*

This study’s results demonstrated that 44.1%
of all SOFA scores were at least eight points, reflecting
high severity, and that some participants had been

350

discharged from the ICU to general medical units. The
pathology of ICU-acquired weakness included not
only inflammation, alternative microcirculation, and
mitochondrial dysfunction but also neuroendocrine
dysfunction, mechanical ventilatoruse, and immobilization.*®
Higher sepsis severity can lead to more persistent
inflammation, resulting in increased protein degradation.'®
The findings also revealed consistency in the correlation
between SOFA scores and muscular problems,
showing that a score of more than seven points on the
SOFA scale was arisk factor for [CU-acquired muscle
weakness among critical survivors (risk ratio, 2.03;
95% confidence interval: 1.02-4.12) and that
presenting the SIRS criteria for more than three days
during the first week of admission was a significant
predictive factor for ICU-related weakness.>
Regarding the correlation between serum
albumin and nutritional status, albumin is a type of
protein molecule considered a micronutrient. It was
reported that 10% of patients hospitalized with sepsis
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had nutritional deficiencies between days 2 and 16.%°
Based on this finding, 87.2% of the participants had
hypoalbuminemia. Nonetheless, 22.9% of those were
underweight, and 11.0% had total dependent status
in feeding. Although the participants could not perform
feeding activities by themselves, they had no digestive
problems that led to malnutrition. On the other hand,
the mean hospital stay in this study was nine days. This
was consistent with the remaining inflammatory
mediators, including interleukin (IL)-6 and IL-8,
and low serum albumin levels detected over 14 days
after sepsis among patients aged > 65 years with
chronic critical conditions.***" The pathology of
persistent inflammation, immunosuppression, and
catabolism syndrome after sepsis causes a loss of serum
albumin. In this study, serum albumin levels did not predict
ADLs among sepsis survivors. Conversely, a prior
study demonstrated that serum albumin was a predictive
factor of poor ADL performance (BI < 60 points) at the
time of hospital discharge among patients who
contracted an infection in an emergency room (adjusted
OR, 0.63;95% CI: 0.41-0.99)." However, differences
were found in the laboratory collection time compared
to this study. Regarding this study’s results, the
proportion of ADLs was distributed normally. On the
other hand, 87.2% of the participants demonstrated
hypoalbuminemia, which skewed positively. This
phenomenon happened due to the participants’
characteristics. As a result, minimal variability in
independent variables, distributive differences, and
participant features might affect the correlation. Even
though serum albumin level could not predict ADLs,
it had a significantly weak negative correlation with
sepsis severity and a weak positive correlation with
sleep quality. Hence, nurses and multidisciplinary
teams should consider monitoring and enhancing serum
albumin to achieve normal levels, reduce sepsis
severity, and promote sleep quality, which were found
to be predictive factors of ADLs. Nonetheless, the ability
to mediate those variables should be investigated for
future study.

Vol. 29 No. 2

When interpreting these results in terms of
subdomains of sleep quality, most participants suffered
from sleep disturbance, sleep effectiveness, and nap
supplementation, respectively. Previous studies reported
poor sleep quality among sepsis survivors, including
exhausted awakening, trouble falling asleep, and sleep
disturbance.®® The hospital environment is another
factor that influences sleep quality among hospitalized
patients. Noise occupied the highest percentage of the
factors at 59.2%, followed by caring interruptions,
uncomfortable beds, too much light, unfamiliar
environment, daytime napping, and odors at 29.6%,
18.3%,15.5%,14.1%, 2.8%, and 1.4%, respectively,
among patients who were admitted to general medical
units."® Moreover, patients’ health conditions influenced
their sleep quality. Antecedent evidence has reported
that the survivors were confronted with both physical
and psychological problems, such as fatigue, insomnia,
anxiety, fear, overthinking, or sadness, that interfered
with their sleep after sepsis.>*** Poor sleep quality
leads to decreased growth hormone levels and impaired
muscle structure caused by protein synthesis
dysfunction.®® As a result, nursing administration,
environmental modification, clinical care, symptom
management, and sleep encouragement interventions
should be emphasized to increase sleep quality and
standardized nursing care to reduce sepsis severity and
promote better ADL performance.

Sepsis survivors encounter limitations in ADLs
due to the alternation of physical functions and
structures associated with the pathology. Although the
average score showed that the survivors received good
support from healthcare providers, support also
depended on other factors with greater influence over
ADLs, such as health conditions. Although healthcare
personnel support might encourage performing basic
activities, it does not change the limitations of ADLs
among sepsis survivors.

Although the findings indicated that females
had a significant non-recovery rate in physical function
after surviving critical illness,’ 62.4% of the samples
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in this study were males. However, sex was excluded
from the regression analysis because the findings from
correlation analysis revealed no significant association
between gender and ADLs, sleep quality, or sepsis
severity. This indicates that gender is unlikely to act as
a confounder in this context. Meanwhile, older adults
occupy the highest proportion of hospital admissions
compared to the lower age group owing to the global
rise of aging societies and vulnerability because older
patients have more severe conditions and longer
recovery periods when they get sick. In a literature review,
antecedent studies revealed that age is related to ADLs
among sepsis survivors during hospitalization.*"! This
might affect ADL performance. Nonetheless, the degree
of worsening physical function differs individually, and
age was controlled as a confounder of the regression analysis.

Limitations

The primary limitation of the cross-sectional
design is that, since exposure and outcome are assessed
simultaneously, there is generally no evidence of a temporal
relationship between the two factors. A purposive
sampling method was used to select the participants;
thus, the generalizability might have been confounded,
even though this study included all adults who met
the criteria. Another limitation was the one-time ADL
evaluation during hospitalization. Thus, ADL assessments
should be considered at specific times in longitudinal
studies for future research to assess actual functional

recovery in sepsis survivors.

Conclusions

Almost half of the sepsis survivors (45.9%)
demonstrated dependent status. Most had limitations
in activities related to the lower extremities, such as
ascending and descending stairs, walking on certain
surfaces, and moving to bed and returning. Sleep quality
and sepsis severity were the determinants capable of
co-predicting ADL performance during hospitalization.
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Implications for Nursing Practice

The results can be fundamental knowledge for
future research studies to explore other potential
predictive factors of ADLs. Moreover, nurses and
multidisciplinary teams can include ADL determinants
in rehabilitation plans. Lastly, healthcare providers
should carefully consider protocols to reduce sepsis
severity and enhance sleep by reducing noise levels.
Experimental studies using predicting factors that could
positively impact ADLs during hospitalization should
be considered in the future.
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