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Egypt, the prevalence rate of dementia ranges from 1.4% 
to 21.95%.[2‑4] Among the chronic diseases, dementia is 

INTRODUCTION

In 2015, the estimated worldwide prevalence of dementia 
was 5.2%. This number will almost double every 20 years. 
In North Africa and the Middle Eastern region, prevalence 
estimates increased from 5.9% in 2009 to 8.7% in 2015. 
Future projections for that region expect an increase in the 
number of people living with dementia by 86% in 2030.[1] In 
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ABSTRACT

Background: Unlike other chronic diseases, dementia caregiving is associated with 
enormous psychological burden, which stresses the need for caregivers‑directed psychosocial 
interventions. Aim: This randomized controlled trial (RCT) was conducted to evaluate the short‑
term efficacy of a multi‑component psychosocial intervention program for informal caregivers 
of persons with neurocognitive disorders in Alexandria, Egypt. Methods: Informal caregivers 
(120) were randomly assigned into intervention and control groups. The intervention group 
(60) participated in a multi‑component program of 8 sessions, including psycho‑education, 
group cognitive‑behavioral therapy, and group social support. Program primary outcomes 
were assessed after program termination (post‑1), and three months later (post‑2). Measured 
outcomes included caregivers’ knowledge, depression and anxiety symptoms, and perceived 
burden. Results: Caregivers’ depression, anxiety, and perceived burden demonstrated 
significant drop at post‑1, and post‑2 compared to the control group (P < 0.001). The intervention 
group showed significant negative absolute change on depression, anxiety, and perceived 
burden measures, while on the dementia‑related knowledge measure, a significant positive 
absolute change was found at post‑1, and post‑2 (P < 0.001), in comparison to controls. All 
outcome measures recorded a large effect size; the highest was for knowledge (partial eta2 
= 0.98), and the least was for perceived burden (partial eta2 = 0.71). Conclusion: A multi‑
component psychosocial intervention for caregivers of persons with neurocognitive disorders 
demonstrated a short‑term efficacy in reducing their burden, depression, and anxiety, as well 
as improving caregivers’ knowledge. However, further research is needed to investigate long‑
term efficacy of the intervention.
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responsible for the largest contribution to dependence,[5] 
as well as caregivers’ burden, and psychological 
problems.[6‑8] Psychiatric morbidity among caregivers of 
persons with dementia (PWD) ranged from 40% to 75% in 
the developing countries.[9] In Egypt, the rate of caregivers’ 
burden was 37%.[10] Compared to caregivers of other chronic 
diseases, Egyptian caregivers of persons with Alzheimer’s 
disease showed higher levels of worries, fears, distress, 
negative emotions, and stigma.[11] The nature of dementia 
care is associated with an intensity of needs, exceeding 
those required in other conditions, making care recipients 
highly dependent on their caregivers to achieve basic daily 
activities.[6] Meanwhile, home care is preferred by families 
as an essential policy for reducing the costs of long‑term 
care in the developing countries,[12] which may exacerbate 
caregivers’ burden.

Studies that assessed the needs of caregivers of PWD 
highlighted their needs to attain better knowledge about 
the disease, the ways of handling cognitive and behavioral 
problems of PWD, as well as psychological support needs 
such as stress management and emotional expression 
skills.[13,14] In Egypt, many of the older people who are ready 
to be discharged from hospitals are not taken home because 
their families cannot care for them alone. In addition, the 
health‑care system facilities targeting the needs of older 
people and their caregivers are limited.[15]

A wide range of interventions supporting dementia 
caregivers were developed and were evaluated on different 
outcome measures, including psychological well‑being, 
caregivers’ burden, social outcomes, and knowledge.[16,17] 
Multidimensional interventions incorporating mainly 
psychoeducation, supportive interventions, and 
cognitive‑behavioral therapy  (CBT) are particularly 
effective.[6,17]

According to the Diagnostic and Statistical Manual of Mental 
Disorders, 5th edition (DSM‑5), the term dementia has been 
placed under the “neurocognitive disorders” (NCDs) entity; 
however, “dementia” is retained in the etiological subtypes 
and in settings where it is more proper than the new term.[18] 
In the current study, both terms are used interchangeably 
whenever appropriate.

This study aimed at developing and evaluating the short‑term 
efficacy of a multicomponent psychosocial intervention 
program for informal caregivers of persons with NCDs in 
Alexandria, Egypt. It is hypothesized that delivering such 
program will improve caregivers’ knowledge and reduce 
their depression, anxiety, and perceived burden.

METHODS

Trial design
A randomized controlled trial (RCT) was carried out using 
a parallel design with 1:1 allocation ratio.

Participants
The trial took place at the psychogeriatric out‑patient 
clinic of Al‑Maamoura Psychiatric Hospital, targeting 
informal caregivers  (principal family member/relative) 
of people with NCDs. This setting was chosen because 
the above‑mentioned clinic is the largest specialized 
governmental clinic that serves three governorates, with an 
average monthly attendance rate between 100 and 150 cases 
and receives referral of cases from other places.

Eligibility criteria
Inclusion criteria
Informal caregivers currently living with older people 
diagnosed with any type of NCDs (dementia) were included. 
When more than one caregiver was living with the care 
recipient, the main primary caregiver was included.

Diagnosis of dementia
Diagnosis of dementia was carried out by the psychiatrist 
running the clinic (the second author). Diagnosis was made 
based on history taking, the criteria of DSM‑4th edition‑text 
revised (DSM‑IV‑TR),[19] mental status examination, and 
having a score <20 on the Mini‑Mental State Examination 
(MMSE) (cognitive testing tool).[20] Laboratory investigations 
and neuroimaging were conducted whenever needed.

Exclusion criteria
Caregivers of patients suffering from serious diseases, 
e.g.,  terminal stage cancer, communication problems, or 
those who have been recently hospitalized  (within last 
month) were excluded from the study.

The intervention program
A group psychosocial intervention program was designed 
with short‑  and long‑term goals. Short‑term goals 
included  (1) improving caregivers’ knowledge about 
dementia,  (2) helping caregivers to identify different 
problematic behaviors of care recipients and different 
strategies to handle such behaviors, and  (3) providing 
social support for caregivers. Long‑term goals incorporated 
(1) acquiring the skills of handling problematic behaviors of 
care recipients, (2) enhancing caregivers’ skills and strategies 
for managing the burden of care, and  (3) improving 
caregivers’ emotional status through acquiring skills of 
coping and stress management.
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The program included three components: group 
psychoeducation (two sessions), brief group  CBT 
(six sessions), and group support sessions that were 
held throughout the program covering topics similar to 
psychoeducation/CBT topics as illustrated in Table 1. Each 
session took 45–60 min. Training was conducted through 
a collaborative approach using illustrations, vignettes, role 
playing, brainstorming, group discussion, and audio‑visual 
aids. Different methods were used to achieve different 
objectives of the program. An intervention protocol with 
all details covering the above‑mentioned sessions was 
prepared based on caregivers’ needs reported by them in 
the early assessment phase, and on reviewing literature 
for other programs directed to caregivers’ of people with 
NCDs, worldwide. Culturally sensitive sessions were 
designed taking into consideration the characteristics of 
participants. The program was implemented by the principal 
investigator (second author).

Outcome measures
Evaluation of the program was conducted twice, immediately 
after program completion  (post‑1), and 3  months later 
(post‑2) for both intervention and control groups using 
the following primary outcome measures: Knowledge 
questionnaire,[21] Arabic version of the Hamilton Depression 
Rating Scale  (HDRS),[22] the Taylor Manifest Anxiety 
Scale (TMAS),[23] and the Zarit Burden Interview (ZBI).[24] 
No secondary outcomes were assessed in this trial.

Randomization
During the trial period (April–November 2012), caregivers 
accompanying their care recipients attending the clinic 
and fulfilling study eligibility criteria were randomly 
allocated into two groups  (intervention and control) by 
simple randomization, where a single sequence of random 
assignments was applied using a computer software 
program. One author, who was situated off site, supervised 
the randomization process and was responsible for 
concealment of allocation. Allocation into intervention and 
control groups was concealed from the principal investigator 

until all cases (120) were recruited and provided baseline 
data. The principal investigator  (second author) was the 
one who enrolled intervention participants based on the 
sequence received from the supervisor of randomization, 
and participants were further assigned into six groups.

Blinding
Because of the interactive nature of the intervention 
program between the participants and the principal 
investigator (second author), they were unblinded. 
However, the psychometric assessment before and after 
program termination  (outcome measures) was carried 
out by a psychologist, and the social support sessions were 
conducted by a social worker. Both psychologist and social 
worker belonged to the hospital staff. They were trained 
by the principal investigator, and they worked under her 
supervision.

Sample size
The sample was determined using power and sample size 
software,[25] and based on prior data on psychological 
interventions for caregivers of PWD, where the difference 
between pre‑ and post‑response of the intervention group 
was normally distributed with standard deviation of 0.33.[26] 
A minimum required sample size was recommended to be 
fifty for each group, with probability 80% (power) at alpha 
level 0.05. It was estimated that the follow‑up data would 
be unavailable for 20% of the sample, so the sample size was 
raised to sixty for each group.

Data were collected using the following tools
A predesigned structured interviewing questionnaire
It was used to collect demographic and socioeconomic data 
for PWD and their caregivers.

Psychiatric clinical assessment
All sampled care recipients were subjected to psychiatric 
clinical assessment to identify dementia cases fulfilling 
DSM‑IV‑TR criteria.[19] DSM‑IV‑TR criteria were used for 
this trial because DSM‑5 was not yet issued at the time of 
the trial (2012).

The Arabic version of the Mini‑Mental State 
Examination
It is a clinician‑administered test that assesses patient’s 
cognitive state  (orientation, attention, calculation, recall, 
language, and motor skills). The total score is 30, a score 
below 25 indicates cognitive impairment, and a score below 
20 indicates the presence of dementia.[20] MMSE is has 
been extensively used worldwide for screening of cognitive 
impairment. In the current study, diagnosis of cases with 
NCDs was not relying only on MMSE, but it included other 

Table 1: Weekly program sessions
Week 
number

Sessions*

1st week Introduction and review of dementia
2nd week Identification and management of the challenging behaviors 

of dementia patients
3rd week Analyzing cognitive distortions and irrational beliefs
4th week Introducing CBT approach to depressed anxious mood (I)
5th week Introducing CBT approach to depressed anxious mood (II)
6th week The well‑being module and stress management technique
7th week Teaching caregivers assertiveness and help‑seeking skills
8th week Termination of the program
*Group support took place parallel to all sessions. CBT: Cognitive‑behavioral therapy
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diagnostic methods (history taking, DSM criteria, mental 
status examination, and investigations).

Caregivers’ Dementia‑related Knowledge 
Questionnaire
Items on this questionnaire were derived from the 
Alzheimer’s Disease Knowledge Test,[21] a widely used 
tool to assess knowledge related to Alzheimer’s disease. It 
consisted of twenty items testing the caregivers’ knowledge 
about dementia. Each item received either a “Yes,” or “No” 
response. A score of one was given to correct responses and 
zero for incorrect responses. The total score was calculated 
by summing the twenty items’ scores.

The Arabic version of the Hamilton Depression Rating 
Scale
It is a clinician‑administered scale, which assesses the 
severity of depressive symptoms. The scale included 17 items; 
each item received a score on a 4‑point Likert scale. A total 
score of 0–7 was accepted to be normal, a score of 8–13 
indicated mild, 14–18 moderate, and >19 indicated severe 
depression.[22] The 17‑item version of HDRS has been viewed 
as the most widely used in tool for assessing depression in 
controlled clinical trials, which favored its use in the current 
study.[27]

The Arabic version of Taylor Manifest Anxiety Scale
TMAS is a 50‑item scale measuring manifest anxiety 
symptoms. Considering the fifty items of the scale, it 
facilitates measuring anxiety symptoms among caregivers 
using a “Yes” or “No” response for each item. A  total 
score <17 indicated no anxiety, 17–20 mild, 21–26 moderate, 
and ≥27 indicated severe anxiety.[23]

The Zarit Burden Interview
It is a 22‑item self‑report measure of caregivers’ subjective 
burden, on a 5‑point Likert scale, with a total score range 
of 0–88. The higher scores indicated higher burden.[24] ZBI 
is viewed as the most commonly used tool for assessing 
caregiving burden specifically among community dwellers 
living with Alzheimer’s disease and other NCDs. Moreover, 
the 22‑item version of ZBI showed better reliability and 
had been recommended for the use in clinical and research 
settings more than other versions.[28]

An Arabic‑translated version of ZBI was developed through 
forward and backward translation by qualified interpreters. 
Then, it was subjected to a pilot study including 30 participants, 
showing satisfactory reliability (Cronbach’s α = 0.9).

Statistical analysis
The Statistical Package for Social Sciences (SPSS, version 16; 
SPSS Inc., Chicago, IL, USA) was used for data analysis. 

Analysis of numeric data was done using one‑sample 
Kolmogorov–Smirnov test, a procedure that tests 
distributional assumption for numerical data. Since data of 
the current study showed skewness, this was followed by use 
of the Mann–Whitney U‑test that compares ranks (medians) 
for two independent groups of cases. Ideally, for this test, 
the participants should be randomly assigned into two 
groups, so that any difference in response would be due to 
the treatment (or lack of treatment) and not other factors.

For categorical data, tests of significance including Pearson’s 
Chi‑square test  (χ2) and Fisher’s exact test  (FET) were 
used to assess the relationship between the categories of 
two independent samples  (assessing differences between 
the intervention and control groups regarding baseline 
characteristics). Friedman test (χ2f) was used to compare 
the responses for at least three related stages  (baseline, 
post‑1, and post‑2) within the same group. Program effect 
size was measured by partial η2 for multivariate analysis of 
variance. For all statistical analyses, P ≤ 0.05 was considered 
statistically significant.

Ethical considerations
The study was approved by the Ethics Committee of the High 
Institute of Public Health, Alexandria University on the basis 
of the Declaration of Helsinki (January 2012), and from the 
Ethical Committee of General Secretariat of Mental Health 
and Addiction Treatment. All caregivers (intervention and 
control) gave informed written consents to participate 
in the study  [Consent form is displayed in Appendix 1]. 
Caregivers of the control group were scheduled for program 
sessions after termination of the second assessment phase 
of the program.

RESULTS

Participants’ flowchart is illustrated in Figure 1. Six dropout 
cases were recorded throughout the program; five of them 
belonged to the intervention group. The only reason for 
dropout was death of the care recipient. Dropouts were 
excluded from all statistical analyses.

Baseline data
PWD aged from 61 to 86  years with a mean of 
69.29 ± 6.24 years. About two‑thirds of them were females 
(67.5%). No significant difference was revealed between the 
intervention and control groups regarding care recipients’ 
age (t = 0.83, P = 0.40), sex (χ2 = 0.74, P = 0.39), marital 
status (χ2 = 4.25, P = 0.23), educational level (FET = 6.03, 
P = 0.29), source of income (FET = 2.54, P = 0.27), type of 
dementia (FET = 4.84, P = 0.16), and their mean scores on 
MMSE (Z = −0.08, P = 0.93).
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Table 2 shows baseline data of caregivers in the intervention 
and control groups. The caregivers’ ages ranged from 16 
to 78  years with a mean of 48.63  ±  12.31  years. Female 
caregivers outnumbered male ones (65.8%). Caregivers in 
the intervention group matched their controls regarding 
their age, sex, marital status, education, and monthly 
income (P > 0.05). Caregivers were mainly offspring of PWD, 
followed by spouses and siblings, while relatives represented 
the least percentage of caregivers, and this was same for 
both groups (P = 0.71). The needs reported by caregivers 
were similar for both groups (P > 0.05); psychoeducation 
was their first priority, followed by their need for help 
with caregiving, and finally psychological support. At 
baseline, no statistically significant differences were revealed 
between the two groups regarding their mean scores on 
scales measuring depression (P = 0.12), anxiety (P = 0.21), 
perceived burden (P = 0.45), and knowledge (P = 0.37).

Program assessment results
The mean scores of the intervention and control groups on 
scales measuring depression, anxiety, perceived burden, 
and dementia‑related knowledge at post‑1 and post‑2 
are illustrated in Figures  2‑5, respectively. Compared 
to controls, caregivers who participated in the program 
showed statistically significant drop in their depression 
and anxiety symptoms  (Z = −8.06 and Z = −8.52, 
respectively, P  <  0.001), as well as the level of perceived 
burden (Z = −5.81, P  <  0.001), at post‑1. Three months 
later (post‑2), this drop was maintained for all outcomes: 
depression (Z = −8.18, P  <  0.001), anxiety  (Z = −8.84, 
P < 0.001), and perceived burden (Z = −6.00, P < 0.001). 
Moreover, there was a statistically significant improvement 
in the caregivers’ dementia‑related knowledge compared to 
controls, at post‑1 (Z = −9.25, P < 0.001). This improvement 
was maintained at post‑2 (Z = −9.26, P < 0.001).

220 patients

168 diagnosed with dementia (MMSE <20)

120 legible (selected according to inclusion criteria)

Computerized randomization

Assessment (0) Assessment (0)

Control (60 CGs) Intervention (60 CGs)

#Drop out (3)

Groups receiving sessions (57 CGs)

G1 (10)  G2 (9) G3 (9) G3 (10) G5 (10) G6 (9)

Assessment (1) immediately
after sessions (60 CGs)

Assessment (1) immediately
after sessions (57CGs)

Drop out (1) Drop out (2)3 months later 3 months later

Assessment (2) for 59 CGs Assessment (2) for 55 CGs

Figure 1: Flowchart of the study participants
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It is worth mention that within‑group changes across time 
showed a significant drop in mean depression, anxiety, 
and perceived burden scores of the intervention group 
at post‑1 compared to baseline, and it was maintained 
at post‑2  (χ2f  =  106.56 depression, χ2f  =  101.23 anxiety, 
χ2f  =  102.25 burden, P  <  0.001). On the contrary, the 
control group showed a significant increase in their 
mean scores  (χ2f  =  30.63 depression, χ2f  =  59.02 anxiety, 
χ2f = 53.06 burden, P < 0.001). In contrast to the control 
group who recorded no change in their mean knowledge 
scores (P = 1.00), the intervention group showed a significant 
increase at post‑1 compared to baseline, followed by a slight 
decrease at post‑2 (χ2f = 106.09, P < 0.001) [Figures 2‑5].

Table 3 shows the absolute changes from baseline for the 
intervention program outcomes among the two groups. The 
intervention group recorded a significant negative change 
compared to the control group on depression, anxiety, 
and perceived burden measures  (P < 0.001). Meanwhile, 
they recorded a significant positive change on knowledge 
measure compared to controls (P < 0.001). These changes 
were maintained at post‑2 (P < 0.001).

Table  4 represents the effect size of the program for 
each outcome. A  large effect size was recorded for all 
outcomes of the program, with the highest effect size 
for knowledge  (partial η2  =  0.98), followed by anxiety 

Table 2: Baseline characteristics of the caregivers (intervention and control groups)
Baseline characteristics Intervention (n=55), n (%) Control (n=59), n (%) Total (n=114), n (%) Test of significance (P)
Age

Range 31‑78 16‑73 16‑78 t=0.59 (0.55)
Mean±SD 49.35±11.89 47.97±12.76 48.63±12.31

Sex
Male 21 (38.2) 18 (30.5) 39 (34.2) χ2=0.74 (0.38)
Female 34 (61.8) 41 (69.5) 75 (65.8)

Marital status
Married 50 (90.9) 45 (76.3) 95 (83.3) FET=7.50 (0.052)
Widowed 2 (3.6) 5 (8.5) 7 (6.1)
Divorced 3 (5.5) 3 (5.1) 6 (5.3)
Single 0 6 (10.1) 6 (5.3)

Education
Illiterate or just read and write 14 (25.4) 18 (30.5) 32 (28.1) χ2=0.41 (0.81)
Basic education 15 (27.3) 16 (27.1) 31 (27.2)
Secondary or higher 26 (47.3) 25 (42.4) 51 (44.7)

Monthly income
Enough 12 (21.8) 19 (32.2) 31 (27.2) FET=2.55 (0.20)
Enough and save 43 (78.2) 39 (66.1) 82 (71.9)
Not enough and loan 0 1 (1.7) 1 (0.9)

Relationship to the patient
Offspring 22 (40.0) 30 (50.8) 52 (45.6) χ2=1.36 (0.71)
Spouses 13 (23.6) 11 (18.6) 24 (21.1)
Siblings 11 (20.0) 10 (17.0) 21 (18.4)
Relatives 9 (16.4) 8 (13.6) 17 (14.9)

Caregivers needs*
Psychoeducation 55 (100) 58 (98.3) 113 (99.1) FET (0.51)

χ2=0.04 (0.84)
χ2=0.11 (0.74)

Others’ help with caregiving 41 (74.5) 43 (72.9) 84 (73.7)
Psychological support 30 (54.5) 34 (57.6) 64 (56.1)

HDRS scores
Range 10‑39 10‑29 10‑39 Z=−1.54 (0.12)
Mean±SD 20.89±5.11 19.12±4.36 19.97±4.80
Median 21 20 20

TMAS scores
Range 17‑48 20‑46 17‑48 Z=−1.24 (0.21)
Mean±SD 34.24±7.33 32.44±7.48 33.31±7.43
Median 34 32 32.5

ZBI scores
Range 24‑81 22‑69 22‑81 Z=−0.74 (0.45)
Mean±SD 52.1±15.1 50±12.6 50.77±13.90
Median 56.5 52.5 53

DRKQ score
Range 5‑12 5‑11 5‑12 Z=−0.88 (0.37)
Mean±SD 7.93±1.91 7.58±1.73 7.75±1.82
Median 8 7 7.5

*A multiple response variable. DRKQ: Dementia‑related Knowledge Questionnaire, SD: Standard deviation, ZBI: Zarit Burden Interview, TMAS: Taylor Manifest Anxiety Scale, 
HDRS: Hamilton Depression Rating Scale, FET: Fisher’s exact test
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(partial η2 = 0.79), then depression (partial η2 = 0.76), and 
the least was for perceived burden (partial η2 = 0.71).

Table 3: Absolute change from baseline for intervention program outcomes among the intervention and control 
groups
Outcomes Change

Intervention (55) Control (59) Z (P)
Minimum Maximum Median Mean (SD) Minimum Maximum Median Mean (SD)

Knowledge (1)* 7.00 12.00 10.00 9.83 (1.04) 0.00 0.00 0.00 0.00 −9.96 (0.000)‡

Knowledge (2)† 7.00 12.00 10.00 9.70 (1.22) 0.00 0.00 0.00 0.00 −9.95 (0.000)‡

Burden (1)* 0.00 −36.00 −19.00 −17.36 (8.34) 0.00 2.00 0.00 0.15 (0.40) −9.52 (0.000)‡

Burden (2)† 1.00 −36.00 −19.00 −17.40 (8.38) 0.00 3.00 1.00 0.74 (0.84) −9.08 (0.000)‡

Depression (1)* −3.00 −24.00 −9.00 −9.76 (4.02) 0.00 1.00 0.00 0.08 (0.28) −9.73 (0.000)‡

Depression (2)† −3.00 −24.00 −9.00 −9.87 (4.05) 0.00 2.00 0.00 0.33 (0.51) −9.43 (0.000)‡

Anxiety (1)* −3.00 −25.00 −14.00 −14.21 (5.51) 0.00 2.00 0.00 0.49 (0.67) −9.36 (0.000)‡

Anxiety (2)† −3.00 −26.00 −15.00 −14.72 (5.68) −2.00 3.00 1.00 1.13 (1.04) −9.25 (0.000)‡

*Absolute difference between post‑1 and baseline scores, †Absolute difference between post‑2 and baseline scores. Z: Mann‑Whitney U‑test, ‡P<0.001; minimum and maximum 
change is based on the amount of change regardless the sign (+/−) which refers to the direction of change (positive/negative). SD: Standard deviation

Mean Hamilton Score Intervention Control
Baseline 20.89 19.12
Post‑1 11.13 19.2
Post‑2 11.02 19.46

Mean Taylor score Intervention Control
Baseline 34.24 32.44
Post‑1 20.02 33.93
Post‑2 19.51 33.58

Zarit Burden Interview Intervention Control
Baseline 52.1 50
Post‑1 34.44 49.97
Post‑2 34.4 50.56

Knowledge Intervention Control
Baseline 7.93 7.58
Post‑1 17.76 7.58
Post‑2 17.64 7.58

Figure 2: Mean depressive scores of intervention and control groups on the 
Hamilton Depression Rating Scale before and after intervention

Figure 4: Mean scores of intervention and control groups on the Zarit Burden 
Interview before and after intervention

DISCUSSION

The current RCT provides evidence of support for the 
short‑term efficacy of a multicomponent intervention 

Figure 3: Mean anxiety scores of intervention and control groups on the Taylor 
Manifest Anxiety Scale before and after intervention

Figure 5: Total mean scores of intervention and control groups on the 
Dementia‑related Knowledge Questionnaire before and after intervention
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program in improving caregivers’ perceived burden 
and emotional status. These findings were in agreement 
with other RCTs. In the UK, a program consisting of 
psychoeducation and cognitive‑behavioral component 
(e.g. ,   changing unhelpful  thoughts,  assert ive 
communication, relaxation), involving carers of family 
members with dementia, revealed a significant reduction 
in their depression and anxiety symptoms.[29] In Spain, 
Márquez‑González et  al.[30] conducted a group  CBT 
intervention, revealing a successful reduction in caregivers’ 
level of depression and dysfunctional thoughts, as well 
as successful modification of their appraisal of the care 
recipient’s problem behaviors. In Brazil, Fialho et  al.[31] 
reported a significant reduction of caregivers’ anxiety levels 
and improvement in their coping strategies following an 
eight‑session CBT intervention. In a more recent study in 
Columbia  (2014),[32] the authors delivered a group  CBT 
to the caregivers that proved to be effective in lowering 
depression and burden in the intervention group compared 
with the controls across the posttest and 3‑month follow‑up.

This trial supports the effectiveness of psychoeducation 
in improving caregivers’ knowledge. Systematic reviews 
that investigated studies in the area of educational 
interventions indicated that these studies had inconclusive 
evidence and focused primarily on outcome measures other 
than knowledge, such as emotional status and burden.[33‑36] 
On the other hand, evidence was found for the effectiveness 
of interventions targeting information on improving 
caregivers’ knowledge and ability.[37] These interventions 
included different forms of education about dementia such 
as psychoeducation,[3,38] technology‑based education,[39,40] 
and information/support interventions.[36]

Systematic reviews showed variability of evidence for the 
effectiveness of multicomponent interventions in reducing 
caregivers’ burden, depression, and anxiety.[17,37,41] A 
meta‑analysis showed that small to medium effect sizes 
of caregivers support programs regarding caregivers’ 
burden  (least effect size), depression, and stress  (highest 
effect size).[41] In partial agreement with this meta‑analysis, 
we found large effect sizes of all program components with 
the least for caregivers’ burden, followed by depression, 

then anxiety, and the highest for knowledge. These findings 
provide evidence for success of the educational component 
of the program in satisfying some of the pressing needs 
of caregivers who were highly motivated to acquire the 
knowledge and skills necessary to handle their care recipients’ 
problems. The relatively large effects recorded in this RCT 
especially for the knowledge outcome may be attributed 
to the low level of standard care and services directed to 
caregivers, as well as their baseline characteristics, which 
revealed that they were highly burdened, depressed, anxious, 
and less knowledgeable about dementia. The needs reported 
by the caregivers before starting the program support this 
explanation, where all of them reported their need for 
psychoeducation, and more than half indicated that they 
need psychological support.

The variability of evidence for the effectiveness of caregivers 
psychosocial interventions could be attributed to wide 
variations in the methodology, the intervention program 
content, techniques, and outcomes as well as in care 
recipient‑  and caregiver‑related factors, such as presence 
of other life stressors, financial problems, dementia course, 
and emerging individual and environmental factors during 
the course of the program (temporal factors), which may 
cause deviation from the baseline recruitment data.

The evidence that can be derived from results of this study 
should be interpreted in light of its strengths and limitations. 
Being an RCT with a quite sufficient sample size is one of 
the strength points. Although the nature of the trial did not 
allow blinding, pre‑ and post‑assessment for the outcome 
measures was carried out by a psychologist, and not by the 
principal investigator who conducted the sessions, which 
is another strength.

Study limitations included mainly nonassessment of 
secondary outcomes related to PWD and focused only on 
caregivers‑related measures. Furthermore, the short‑term 
follow‑up makes the long‑lasting effects of the intervention 
unpredictable. In addition, all participants in this study 
belonged to a specific stratum in the community, those who 
receive free governmental health services, while attendants 
of the private sector were not included.

CONCLUSIONS

The current RCT provided an evidence for the short‑term 
efficacy of a of a culturally sensitive multicomponent 
psychosocial intervention program in improving 
dementia‑related knowledge and the emotional status of 
informal caregivers of people with NCDs. This program is 
recommended to be included as an integral component of 

Table 4: The intervention program effect size for each 
outcome
Program 
outcomes

Multivariate tests*
Pillai’s trace F df Error df P Partial η2

Knowledge 0.98 3200.32 2 111 0.000† 0.98
Perceived burden 0.71 141.75 2 111 0.000† 0.71
Depression 0.76 183.20 2 111 0.000† 0.76
Anxiety 0.79 220.79 2 111 0.000† 0.79
*Design: Intercept + groups; †P<0.001
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neuropsychiatric services provided to people with NCDs 
and their informal caregivers, particularly those with evident 
perceived burden and/or emotional problems. Offering 
training opportunities to mental health professionals, 
psychologists, and nurses in such settings ensures continuity 
and better service quality.

Additional information
The trial is registered in the Pan African Clinical 
Trials Registry (PACTR) with the registration number 
PACTR201602001450196. The full trial protocol can be 
accessed from the corresponding author. The trial was 
completely financed by the researchers.
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