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Abstract

Background Effective strategies should be adopted to reduce care burden (CB) and improve health-related quality of life
(HRQoL) in family caregivers (FCGs) of elderly people with Alzheimer's disease (AD). Therefore, the purpose of this study
was to determine the impact of empowerment program (EP) on CB and HRQoL of FCGs.

Methods The present two-group experimental study was conducted on 70 FCGs of the elderly with AD who were selected
by convenience sampling and randomly assigned to the empowerment program group (EPG, n=35) and control group
(CG, n=35). Data collection tools were 12-item Short Form Health Survey and Zarit Burden Interview. The EP was held
for 5 weeks, one session of 20 to 30 min each week. Data were collected before, immediately and 3 months after EP and
analyzed by SPSS version 25 software at a significance level of 0.05.

Results The results showed a significant decrease in the mean CB score in FCGs of elderly with AD in EPG before, imme-
diately and 3 months after EP (p <0.001). The result also revealed that there was a significant increase in the mean HRQoL
score in EPG immediately and 3 months after EP (p <0.001).

Conclusions According to the results of this study, EP can reduce CB and increase HRQoL in FCGs of elderly with AD.
Policymakers and planners active in the field of healthcare for the elderly can benefit from the results of our study to improve
the health of FCGs of the elderly with AD.
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Introduction

Alzheimer's disease (AD), a chronic progressive neurode-
generative condition, is associated with cognitive dysfunc-
tion, emotional disturbance, and abnormal mental behav-
ior. Although pharmacotherapy can delay the progression
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of AD, there are still no effective measures in this field,
and thus patients gradually lose the ability to perform
their daily life activities, work, and social interactions [1].
According to the World Alzheimer Report, it is estimated
that 46.8 million people worldwide are suffering from
dementia and every year 9.9 million people are added to
this statistic [2]. According to Iran Dementia and Alzhei-
mer's Association (IDAA), there is no accurate statistics of
AD patients in Iran, and probably 500,000 people in Iran
are suffering from this disease. Due to the increase in the
elderly population in Iran, it is expected that 25% of the
elderly population in the country will become elderly in
the next two to three decades, and 8—-10% of this popula-
tion will be affected by this disease due to the relationship
between AD and aging [3].

In the elderly with AD, the patient's need for care
increases with the progression of the disease, so that the
person needs 24-h care in the final stages of the disease

[4].

@ Springer


http://orcid.org/0000-0002-3458-0491
http://orcid.org/0000-0003-1496-7442
http://orcid.org/0000-0002-7882-1592
http://crossmark.crossref.org/dialog/?doi=10.1007/s40520-022-02277-8&domain=pdf

Aging Clinical and Experimental Research

In developing countries, such as Iran, due to insuffi-
cient AD services in the community and the dependence of
patients on their families in performing daily life activities,
more burden is imposed on their family caregivers (FCGs)
[5]. FCGs are family members (such as spouses or other
family members) who provide unpaid care for an elderly
person [6].

Although FCGs may experience emotional rewards and
personal growth in the process of caring for their loved ones,
many studies have reported the negative impact of the car-
egiving role on caregivers' physical health, emotional state,
and financial stability [7]. In fact, caring for these patients
causes changes in the lives of FCGs, including lack of time,
reduced emotional feeling, disruption in social life, feeling
of losing control over personal life, and physical and mental
stress. These factors can be a precursor to all kinds of acute
and chronic diseases [8]. Studies have shown that the FCGs
of patients with AD are at risk of stress, depression, sleep
disorder and physical problems, in other words, they are
exposed to care burden (CB) [9], so that the disturbance can
be caused in their quality of life (QoL) and even their body
physiology. The incapacity, despair, weariness and loneli-
ness experienced by caregivers to AD patients are the invis-
ible parts of the iceberg of this disease [10].

Care burden is a general term used to describe the physi-
cal, emotional, social and financial costs of care. The CB
is defined as the result of an imbalance between patient's
demands and caregiver's resources. Such imbalance is
related to the multiplicity of caregiver roles, physical and
mental condition, their financial resources and the quality of
government care services [11]. A high care burden of FCGs
may lead to family isolation, deprivation of social support,
disruption of family relationships, insufficient care of the
patient, and ultimately leaving the patient [12]. Caring for
an elderly person with AD not only leads to a care burden
on FCGs, but also affects their QoL and leads to negative
health outcomes [13].

While QoL encompasses a broad multidimensional
assessment of the individual's intrapersonal system and indi-
vidual-environmental system, and the individual's percep-
tion of the aging process and personal identity, health-related
quality of life (HRQoL) focuses on how a person's physical
and mental health affects daily life [14]. HRQoL as a mul-
tidimensional concept connects multiple aspects of health,
such as physical, mental, emotional and social functioning
[15]. In recent years, academics have begun to pay attention
to the HRQoL of FCGs [1].

Studies have shown that QoL in FCGs of elderly peo-
ple with AD is lower than that in FCGs of other chronic
diseases, such as cancer [16]. Many studies claimed that
QoL and CB of FCGs are among the most necessary vari-
ables that should be considered in the field of caring for
the elderly [17], and that it seems necessary to implement
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effective strategies to reduce the CB in FCGs of the elderly
with AD and change their QoL to prevent the worsening of
the condition [7, 18]. Empowerment program (EP) is one of
the strategies effectively influencing the FCGs in terms of
motivation, psychology, knowledge and attitude toward the
care of a sick family member and leading to health promo-
tion [19]. Empowerment is a process capable of promoting
perceived self-efficacy, during which people can recognize
the real cause of the problem, solve it wisely, and share their
knowledge and skills with the healthcare team. The process
of sharing information increases perceived self-efficacy, thus
leading to the adoption of appropriate behavior [15].

Literature review

Studies have been conducted on the effect of various inter-
ventions on CB and HRQoL of FCGs of patients with AD,
dementia or other brain disorders, such as stroke. Van der
Heide et al. evaluated the effects of an educational interven-
tion on HRQoL among FCGs of people with dementia with
Turkish or Moroccan immigrant background using a cluster
randomized controlled trial [20]. Yoon and Kim in 2020
studied the effect of empowerment program on self-efficacy,
well-being and adaptation of FCGs of people with demen-
tia [21]. Aydin et al. conducted a study in Turkey in 2020
regarding the effect of educational program on QoL and CB
for caregivers of patients with AD [22]. Another study inves-
tigated the effect of patient care education on CB and QoL of
stroke patients' caregivers [23]. Cheng et al. investigated the
long-term effects of a combined program of psychological
rehabilitation and positive caregiving effects on depressive
symptoms, FCGs (primary outcome) and overall CB, care
burden role, psychological well-being and positive aspects
of caregiving (secondary outcomes) [24]. In another study,
Leszko investigated the effectiveness of a psychoeducational
and financial intervention to support FCGs of people with
AD in Poland [25]. Considering the importance of achieving
strategies to reduce CB and improve HRQoL for FCGs of
elderly with AD to improve health, the current work aimed
to determine the impact of EP on CB and HRQoL in FCGs
of elderly with AD. In this regard, the two hypotheses of our
study are as follows:

H1: EP can be effective on CB in FCGs of elderly with
AD.

H2: EP can be effective on HRQoL in FCGs of elderly
with AD.
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Methods
Study design and setting

The present experimental study was conducted with two
parallel groups in IDAA, and single blind design, so that
the participants of the empowerment program group (EPG)
and control group (CG) were unaware of the group assign-
ment. CONSORT flow chart of the study is shown in Fig. 1.

Participants and recruitment

The study was conducted on 72 FCGs of elderly people with
AD referred to IDAA. Based on the study of Yoon and Kim
[21] and considering type I error of 0.05, type II error of
0.10 and test power of 0.90, and including the dropout-rate
of 10%, the sample size was estimated at 36 people in each
of EPG and CG.

To select FCGs, first, the records of patients with AD
who were members of IDAA were reviewed. Among the 128
medical records of patients with AD, 37 were excluded from
the study due to ineligibility of FCGs, and five FCGs were
unwilling to participate in the study. 91 of the selected FCGs

of AD patients were randomly assigned to EPG (n=46) and
CG (n=45) based on coin toss. In the EPG, three FCGs were
excluded due to non-participation in the EP, three due to
COVID-19 infection, and three due to incomplete presenta-
tion of the instruments. In CG, three FCGs were excluded
from the study due to disconnection with IDAA, 3 due to
changing the role of the first FCGs, and 3 due to not com-
pleting the instruments. In total, 35 FCGs of patients with
AD participated in the study in both groups.

The inclusion criteria were a history of being a FCG for
an elderly person with AD, age range of 18-55 years, car-
ing for an elderly person with AD for at least 6 months, full
listening-speaking ability, and literacy. Exclusion criteria
were the death of the elderly patient, getting involved with
another disease during the study, transferring the elderly to
a nursing home, not participating in at least half of the edu-
cational classes, and incomplete study tools.

Outcome measurements

The outcomes of this study included changes in CB and
HRQoL of FCGs of elderly with AD, measured in three
stages including baseline (before EP), follow-up 1 (immedi-
ately after EP) and follow-up 2 (3 months after EP).

Fig.1 CONSORT flow chart of
the study Enrollment

Assessment for eligibility (n=128)

Excluded (n=37)
Not meeting inclusion criteria (n=32)
Declined to participate (n=5)

0 Other reasons (n=0)

,, i

Allocation Intervention group (n= 46) Control group (n= 45)

A4

Intervention PMT-Based EI for HPV in the form of
4 sessions of group training virtually
with PMT-centered content
educational booklet (n=46)

Hi!

l ,,

Follow-Up Follow-up (n=40)

Lost to follow-up (n=3) Lost to follow-up (n=6)
Discontinued intervention (n=3) Discontinued intervention (n=0)

Follow-up (n=39)

Analysis Analysed (n=36)

i

* Excluded from analysis (n=4) o Excluded from analvsis (n=3)

Analysed (n=36)

@ Springer



Aging Clinical and Experimental Research

Measures
Demographic information questionnaire

The demographic information questionnaire contained
six items regarding the demographic profile of the elderly
with AD, including age, gender, marital status, educational
level, income adequacy, and underlying diseases, and con-
tained seven items about the demographic profile of FCGs
of elderly with AD participating in the study including age,
gender, educational level, marital status, income adequacy,
duration of care for the elderly with AD and underlying
disease.

12-item short form health survey

The 12-item Short Form Health Survey (SF-12) was used to
measure HRQoL. The SF-12 consists of 12 questions and
measures HRQoL in two mental and physical subscales.
The minimum score obtained from this survey is 12 and the
maximum is 48. The higher score, the higher HRQoL [26].
In this article, HRQoL results are reported as a set of both
subscales and total. The validity and reliability of this instru-
ment in Persian has already been confirmed [27].

Zarit Burden Interview

The 22-item Zarit Burden Interview (ZBI) was used to
measure CB. This tool was developed by Zarit et al. among
American FCGs of elderly people with dementia [28]. This
tool measures mental stress caused by caregiving. Each item
is rated on a 5-point Likert scale from never (score zero) to
nearly always (score 4). The total scores of the question-
naire items vary between 0 and 88, and the higher score,
the higher care burden [29]. This tool has been validated
by Bagherbeik Tabrizi et al. in Persian and for a sample of
FCGs for patients with AD [4].

In the current study, the validity of SF-12 and ZBI was
examined using content validity by 10 faculty members of
the Faculty of Nursing and Midwifery of the University of
Medical Sciences and 5 FCGs of the elderly with AD, and
any word ambiguity was resolved. Reliability was deter-
mined using the test-retest reliability method and Cron-
bach's alpha coefficient. To determine the test-retest reli-
ability of SF-12 and ZBI, both instruments were completed
twice with an interval of 2 weeks by 10 FCGs of elderly
people with AD outside the study, and intraclass correlation
was calculated, which was obtained for both tools, 0.91 and
0.89, respectively. Cronbach's alpha coefficient was calcu-
lated after completing the instruments by 20 FCGs of elderly
people with AD outside the study, which were obtained as
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0.89 and 0.90, respectively. Considering that the reliability
above 0.7 is accepted [30], in this sense both instruments
were approved.

Empowerment program

In this study, the EP was set based on the one developed and
implemented by Yoon and Kim for FCGs of elderly people
with dementia [21]. Content validity of EP was checked and
confirmed by two faculty members of the Faculty of Nursing
and Midwifery and one member of IDAA. The purpose of
EP was to increase the knowledge and improve the perfor-
mance of FCGs in patient care and to improve physical, men-
tal and spiritual health along with the ability to make deci-
sions and solve problems. After selecting the participants
and allocating them in EPG and CG, necessary arrangements
were made regarding the time and place of holding EP with
FCGs selected for EPG. The program sessions were given
in groups of 7-10 people. Prior to the EP, the grouping of
FCGs for how and when to implement the EP was set with
participation. The program was implemented in 5 weeks as a
20-30-min session every week (Table 1). Training was held
for the FCGs of EPG face-to-face, discussion and exchange
of opinions and using educational media such as video pro-
jector and PowerPoint in the training room located in IDAA.

Data analysis

Data were analyzed using SPSS version 25 software.
Chi-square test and Mann—Whitney U test were used to
compare demographic variables of EPG and CG. The
normality of data distribution was checked using the Kol-
mogorov—Smirnov test. Inter-group comparisons for CB
and HRQoL in different phases of the study were per-
formed by independent ¢ test, repeated measures ANOVA,
Mann—Whitney U test and Friedman's test. Dependent ¢ test
and Wilcoxon signed-rank test were used for pairwise com-
parison of different stages of the study in terms of CB and
HRQoL. A significance level of less than 0.05 was consid-
ered significant.

Results
Baseline information of participants

The results of the study showed that the mean age of elderly
with AD was 74.8 +5.8 years in EPG and 73.6+2.6 years
in CG and the mean age of FCGs for elderly with AD
was 47.4+5.9 in EPG and 45.7+5.7 in CG. Other demo-
graphic information is given in Table 2. There was no sig-
nificant difference between EPG and CG in terms of all the
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Table 1 Empowerment program for family caregivers of elderly with Alzheimer's disease

Sessions Objectives Content
1 Introduction of Alzheimer's disease and - Introducing the purpose and summary of the program
patient care
- Introducing the program schedule
- Introducing the researcher and the research manager
- Pre-test
- Symptoms, progression, treatment, needs of the elderly with Alzheimer's
disease and how to care for them according to their needs
2 Patient care with respect to self-care - The caregiver's role in patient care
- Importance of caregiver health and strengthening responsibility for health
- Exercise, nutrition
3 Finding and making meaning in life - Meaning and purpose of life
- How to make meaning in life
- Love for life
4 Satisfaction with the care of patients with - Enjoying life while caring for the patient
Alzheimer's disease
- Communicating with the patient and others
- The effect of patient care on growth in life and acquisition of capabilities
5 Problem solving - Definition of the problem

- Problem solving method

- Involvement of family members in solving problems

demographic variables related to the elderly with AD and
their FCGs (Table 2).

CB changes in EPG and CG

The results of Table 3 and Fig. 2 showed no significant dif-
ference in the mean CB score between EPG and CG at the
baseline, but the significant difference in this parameter dur-
ing follow-up 1 and follow-up 2 between the two groups
(» <0.001). In the intra-group comparison, the results of the
repeated measures ANOVA test showed that the mean CB
score for FCGs in EPG from baseline to follow-up 2 was
associated with a significant decrease, while this variable
in CG had a significant increase (p <0.001). The results of
the Wilcoxon test for pairwise comparisons between study
stages in EPG also showed that there was a significant differ-
ence between the mean CB scores at the baseline stage with
follow-up 1 and follow-up 2, as well as between follow-up 1
and follow-up 2 (p <0.001), with the difference that the dif-
ference in the mean CB scores was negative and decreasing
in EPG and positive and increasing in CG (Table 4).

HRQolL changes in EPG and CG

The results of the Mann—Whitney test in Table 4 and
Fig. 2 showed that there was no significant difference in
the mean HRQoL score between EPG and CG at the base-
line, but this score was significantly different between the
two groups during follow-up 1 and follow-up 2 (p <0.001).

In the intra-group comparison, the Friedman's test results
showed that the mean HRQoL score for FCGs in EPG from
baseline to follow-up 2 was associated with a significant
increase, while this variable decreased significantly in CG
(p <0.001). The results of the dependent ¢ test for pairwise
comparisons between the stages of the study showed that,
in both EPG and CG, there was a significant difference in
the mean HRQoL score for FCGs between baseline and both
follow-up 1 and follow-up 2, as well as between follow-up
1 and follow-up 2 (p <0.001), with the difference that the
mean difference in HRQoL scores was positive and increas-
ing in EPG and negative and decreasing in CG (Table 4).

Absolute changes of CB and HRQoL

Linear mixed model was used to evaluate the absolute
changes of CB and HRQoL from baseline to follow-up 2 by
controlling demographic variables of FCGs, including age,
gender, marital status, educational level, occupation, income
adequacy and family relationship with an elderly person with
AD (Table 5). The results from the first part of the linear
mixed model revealed that the CB score after EP imple-
mentation in EPG was significantly lower than CG by 7.361
units (p <0.001, 95% CI=-9.027 to —5.696). Although the
decrease in CB score in follow-up 1 was insignificant, it was
reduced by 5.014 units in follow-up 2 compared to baseline
(p<0.001, 95% CI=-7.054 to —20,974).

The second part of the results from the linear model
showed that the HRQoL score after the implementation of
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Table 2 Demographic

information of elderly with AD Group Intervention group (n=30) Control group (n=30) p value
and their FCGs Variable Frequency Percentage Frequency Percentage
Elderly with AD
Gender
Female 19 52.8 16 44.4 0.63*
Male 17 47.2 20 55.6
Marital status
Single 6 16.7 4 11.1 0.70*
Married 20 55.6 19 52.8
Widow/Divorced 10 27.7 13 30.5
Education level
Illiterate/Primary school 15 41.7 12 23.3 0.83%
Middle school 10 27.8 12 333
High school/diploma 6 16.7 8 222
University degree 5 13.9 4 11.1
Adequate income
Yes 5 13.9 7 19.4 0.75*
No 31 86.1 29 80.6
Underlying disease
Blood pressure 18 50 20 55.6 0.86*
Diabetes 9 25 7 19.4
Others 9 25 9 25
FCGs
Gender
Female 28 77.8 25 69.4 0.59*
Male 8 22.2 11 30.6
Marital status
Single 11 30.6 7 194 0.74*
Married 21 58.3 23 63.9
Widow/Divorced 4 11.1 6 16.7
Education level
Illiterate/Primary school 5 13.9 4 11.1 0.93*
Middle school 7 19.4 9 25
High school/diploma 14 38.9 15 41.7
University degree 10 27.8 8 222
Occupation
Homemaker 10 27.8 13 36.1 0.76°
Unemployed 0 0 1 2.8
Self-employed 14 38.9 1 2.8
Employee 12 333 11 30.6
Adequate income
Yes 1 2.8 2 5.6 1?
No 35 97.2 34 94.4
Relationship with the patient 0.30*
Spouse 6 16.7 4 11.1
Child 16 444 25 69.4
Brother/sister 3 8.3 1 2.8
Others 10 27.8 6 16.7

Note: *Chi-square test; "Man Whitney U test
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Table 3 Comparison the changes in the mean of CB and HRQoL
scores in EPG and CG

Stage Group EPG CG p value
Mean +SD Mean +SD

CB Baseline 48.6+5.9 49.5+59 0.497%
Follow-up 1~ 42.7+5.2 50.0+6.0 <0.001?
Follow-up2  37.1+4.4 51.0+6.2 <0.001?
p value® <0.001 <0.001

HRQoL  Baseline 234422 229+23 0.43¢
Follow-up 1 28.5+2.6 22.6+2.1 <0.001°¢
Follow-up2  32.5+2.7 22.1+20 <0.001°¢
p value® <0.001 <0.001

Note: a: p values for comparing differences between CG and EIG
(derived from Independent ¢ test); b: p values for comparing scores
between the baseline and follow-ups (derived from Dependent ¢
tests); c: p values for comparing differences between CG and EIG
(derived from Mann Whitney U test); d: p values for comparing
scores between the baseline and follow-ups (derived from Friedman
Test); p value <0.05

EP in EPG was significantly higher than CG by 5.611 units
(p<0.001, 95% CI=4.765-6.457), so that it increased by
2.417 units in follow-up 1 (p <0.001, 95% CI=1.381-3.452)
and by 4.167 units in follow-up 2 (p <0.001, 95%
CI=3.131-5.202).

Discussion

The results of our study revealed that EP was effective in
reducing CB and increasing HRQoL among FCGs of the
elderly with AD, thus confirming both study hypotheses.
Concerning the first hypothesis, the findings showed that
the coherent and multifaceted EP with the aim of empower-
ing FCGs of the elderly with AD in the dimensions of patient
care, physical, mental and spiritual self-care and strengthen-
ing the decision-making power could lead to the reduction of
CB in FCGs of the elderly with AD. Other studies have also
reported similar obtains. Bagherbeik Tabrizi et al. reported
that the cognitive—behavioral intervention could reduce CB
in FCGs of elderly with AD [4]. Pahlavanzadeh et al. also
studied the impact of a family education program on the CB
of FCGs of elderly with dementia disorders, which used edu-
cational content on how to care for patients and control their
behaviors. Their data indicated a decrease in CB following
the implementation of the education program focused on
the care of the patient with dementia [31]. The educational
content implemented by Pahlavanzadeh et al. focused more
on the details of the patient care, while the EP content was
more comprehensive in the present study and emphasized

FCGS's self-care. In a clinical trial, Terracciano et al. dem-
onstrated that the implementation of an education program
for FCGs of people with dementia based on self-care, emo-
tional control and emotional distress was able to reduce CB
and improve mental health of FCGs [32]. Given that the
content of the EP in the present study also focused on self-
care and spiritual care, it can be claimed that the results of
Terracciano et al. are in line with the results of our study.

Concerning the second hypothesis, the results showed
that the coherent and multifaceted EP with the aim of
empowering FCGs of the elderly with AD in the dimensions
of patient care, physical, mental and spiritual self-care and
strengthening the decision-making power could improve the
HRQoL of FCGs of the elderly with AD. Similarly, Yang
et al. showed that a comprehensive intervention focusing on
the elderly with AD and their FCGs could improve the QoL
of FCGs [33]. Yoon and Kim found that the EP significantly
increased the welfare of FCGs of elderly with dementia [21].
Kuzu and Aydin also determined that the educational pro-
gram emphasizing how to care for the elderly with chronic
obstructive pulmonary disease could increase the QoL of
their FCGs [34].

Our work is a valuable study in the sense that it focused
on a vulnerable group of society, i.e., the FCGs of the elderly
with AD, and was able to determine the effect of a com-
prehensive, multilateral intervention on two important their
health-related variables, i.e., CB and HRQoL. Some of the
limitations of this study were need to accuracy in answer-
ing the questions and in completing the questionnaire by
participants as well as the influence of numerous individual,
family and social factors on HRQL and CB that were out of
control by the researcher.

Conclusions

The results obtained from the present study demonstrated
that the empowerment program was able to reduce care
burden and increase HRQoL for the FCGs of elderly with
Alzheimer's disease. Accordingly, healthcare providers can
benefit from this EP as a low-cost and practical strategy for
improving the physical and mental health of the FCGs of
elderly with AD in the environments and centers they are
present or return. We also suggest that nursing planners and
managers apply this EP with the content emphasized in this
study as one of the indicators of unit performance evaluation
and employee accreditation. Another suggestion is to con-
duct a study regarding the effect of EP on CB and HRQoL of
FCGs of elderly people with other chronic diseases, such as
stroke. Although this study was conducted in Iran, its results
can be generalized to other countries.
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Fig.2 Changes in CB and
HRQoL
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Table 4 Pairwise comparisons

. Variables Mean difference Standard error p value
of CB and HRQoL changes in
EPG and CG CB EPG  Follow-up 1 vs. Baseline ~5.8+20 0.33 <0.001°
Follow-up 2 vs. Baseline -11+3 0.84 <0.001*
Follow-up 1 vs. Follow-up 2 -114+3 0.14 <0.001%
CG Follow-up 1 vs. Baseline 0.5+0.6 0.10 <0.001?
Follow-up 2 vs. Baseline 0.8+1.4 0.14 <0.001%
Follow-up 1 vs. Follow-up 2 0.6+0.9 0.1 <0.001%
HRQoL EPG  Follow-up 1 vs. Baseline 51+1.9 0.09 <0.001°
Follow-up 2 vs. Baseline 9.1+2.4 0.40 <0.001°
Follow-up 1 vs. Follow-up 2 1.9+4 0.32 <0.001°
CG Follow-up 1 vs. Baseline -03+0.5 0.09 <0.001°
Follow-up 2 vs. Baseline -0.8+0.8 0.14 <0.001°
Follow-up 1 vs. Follow-up 2 -0.5+0.6 0.10 <0.001°

Note: a: p values for comparing scores between the baseline, follow-up 1 and follow-up 2 (derived from
Wilcoxon signed-rank test); p values for comparing scores between the baseline, follow-up 1 and follow-up
2 (derived from Dependent ¢ test); p <0.05

Table 5 Mixed model with EP

. . . Dependent  Independent B SE p value 95% CI?
in FCGs of patients with MS
Lower Bound  Upper Bound
CB Intercept 52.792 .845 62.480 <0.000 51.126 54.457
EPG -7.361  .845 -8.712 <0.000 -9.027 -5.696
CG (ref) 0? - - - - -
Follow-up 1 -2.694 1.035 -2.604 0.010 -4.734 —-.655
Follow-up 2 -5.014 1.035 -4.845 <0.000 -7.054 -2.974
Baseline (ref) 0% - - - - -
HRQoL Intercept 20.389 429 47.527 <0.000 19.543 21.235
EPG 5.611 429 13.080 <0.000  4.765 6.457
CG (ref) 0? - - - - -
Follow-up 1 2417 525 4.600 <0.000 1.381 3.452
Follow-up 2 4.167 525 7.930 <0.000 3.131 5.202
Baseline (ref)  0* - - - - -

Note: CB caregiver burden; CBI Caregiver Burden Inventory; HRQoL health related quality of life

#This parameter is set to zero, because it is redundant

®95% confidence intervals; ref: references category
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