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Background: Raising knowledge about Alzheimer’s disease (AD) may help in identifying
the disorder, seeking earlier appropriate healthcare, and decreasing its stigma. The aim of this
study was to determine the knowledge and perceptions towards people with AD among
employees of a pharmaceutical company in Spain.

Methods: A non-interventional, cross-sectional study was conducted among 447 employees.
Participants answered demographic questions and completed the Alzheimer’s Disease Knowledge
Scale (ADKS). Caregivers also answered questions related to their personal experience with
patients with AD and completed the Satisfaction with Life Scale (SWLS), the Revised Memory
and Behavior Problems Checklist (RMBPC), and the Beck Depression Inventory-Fast Screen
(BDI-FS).

Results: Participants were mostly between 30 and 50 years old (63%), female (65.3%),
and had bachelor or master degrees (82.7%). Forty-two (9.4%) of participants were
caregivers, severe dementia subjects. Overall knowledge
about AD was moderate (mean ADKS score = 21.2 + 2.8 [70.6% of correct answers]).

Risk factors and caregiving were the domains with lowest scores (correct answers: 58.58%

mainly of moderate to

and 63%, respectively). Mean total ADKS score was significantly higher in participants
caring for people with AD compared with non-caregivers (22.1 + 2.9 and 21.0 + 2.8;
p=0.02,
ADKS score and age, sex, educational level, or relative’s AD severity. Most caregivers

respectively). There was no statistically significant association between total

were satisfied with life (mean SWLS score = 26.8 + 5.6) showing a low impact from
behavioral problems (mean RMBPC reaction score = 26.81 + 20.2). Six of them (14.3%)
were scored as depressed.

Conclusion: There is a continuing need to improve understanding of AD to fill the gaps in
knowledge of the disease, even in a population working in healthcare sector with a high educational
level.

Keywords: Alzheimer’s disease, dementia, knowledge, pharmaceutical company, caregivers

Introduction

Global population growth leads to a progressive increase in the number of older people.
One in four persons living in Europe and Northern America could be aged 65 or over in
2050." The number of persons aged 80 years or over is projected to triple, from
143 million in 2019 to 426 million in 2050." In this context, it is expected that the burden
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of chronic neurodegenerative disorders, particularly dementia,
will grow exponentially becoming a major public health
concern.””

Alzheimer’s disease (AD) is the most prevalent type of
dementia and is characterized by a progressive decline in
cognitive function and an overall deterioration in function
leading to a considerable burden on the individual and
society.* An adequate public knowledge of AD may help
in identifying the disorder, seeking earlier appropriate
healthcare and decreasing its stigma, while also opening
a better informed debate about the needs of affected
although
about AD has been widely disseminated through numerous

individuals.®  Unfortunately, information
awareness campaigns and education programs, previous
studies measuring the public’s knowledge about dementia
and AD have revealed several gaps in this regard.” '® The
most common misconception is that dementia is a normal
part of aging and there is a lack of clarity about the point
at which normal age-related memory loss problems
become severe enough to indicate dementia.’

The negative perceptions and attitudes toward AD are
also harmful for their family and caregivers. Employees
who simultaneously serve as an informal caregiver of
disabled or elderly relatives have higher levels of home-
to-work difficulties, depression, emotional exhaustion, and
lower levels of job engagement compared with non-
caregiver-employees.'' Over 75% of caregivers of people
with AD show stress or anxiety and are more likely to
develop psychological and physical disorders, social iso-
lation, and poorer self-perceived health more frequently
than the general population or age-matched controls.'*"?
The latest Alzheimer’s Disease International report on
stigma found that 35% of caregivers across the world
had hidden the diagnosis of dementia of a family member
and over 50% reported their health suffering as a result of
their caring responsibilities even while expressing positive
sentiments about their role.'*

Limited studies have assessed the knowledge and per-
ceptions towards people affected by AD in the workforce
where many employees are balancing their careers with
caregiving responsibilities.”'> The main aim of this study
was to assess levels of knowledge and perceptions
about AD among employees of a pharmaceutical company.
Life satisfaction, impact of memory and behavioral pro-
blems, and mood were evaluated in those participants
caring for relatives with AD. In addition, comparison
of AD knowledge between caregivers and non-caregivers
was analyzed.

Methods

A non-interventional, cross-sectional web-based study was
conducted (CONOCE study). The study was approved by
the investigational review board of the Hospital
Universitario Ramén y Cajal of Madrid (reference code:
372) and conformed with the Helsinki Declaration of 1964,

as revised in 2013, concerning human and animal rights.

Population

All employees (2376) of a pharmaceutical company in Spain
(Roche Diagnostics, Roche Diabetes Care Spain SL, Roche
Farma S.A. and Global Infrastructure & Solutions Madrid)
were invited to participate in this study in the context of the
2019 World Alzheimer’s Day. This company has been
involved in the clinical development of several molecules
for the treatment of AD for the last decade. Recruitment was
opened between December 2, 2019 and February 3, 2020.
Informed consent was obtained from all subjects.

Procedure and Measurements

Participants answered questions regarding demographic data
and completed the 30-item Alzheimer’s Disease Knowledge
Scale (ADKS).'® Those participants with a first-degree rela-
tive affected with AD also answered six questions about
caregiving (type of relationship, time to diagnosis, health-
care professional who made diagnosis, severity, impact, and
time devoted to care) and completed the Satisfaction with
Life Scale (SWLS),'” the Revised Memory and Behavior
Problems Checklist (RMBPC),18 and the Beck Depression
Inventory-Fast Screen (BDI-FS)."”

The ADKS belongs to a group of psychometric scales
aiming to assess knowledge about AD to help to develop
psychoeducational curricula and interventions for dementia
care.'® It consists of 30 true or false items to assess what
people know about AD covering risk factors, symptoms,
assessment and diagnosis, life impact, treatment and man-
agement, caregiving, and disease course.'® The total score
ranges from O (worst) to 30 (best). Despite some criticisms
linked to dichotomous item assessment, reverse scored items,
and a likely ceiling effect for some items, the ADKS is
currently one of the few questionnaires with adequate psy-
chometric properties for assessing AD knowledge among
laypeople, patients, caregivers, and professionals.”' The
SWLS is a five-item scale designed to measure global cog-
nitive judgments of one’s life satisfaction.'” Participants
indicate how much they agree or disagree with each item
using a seven-point scale that ranges from strongly agree to
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strongly disagree. Scores between 5 and 9 indicate the
respondent is extremely dissatisfied with life, whereas scores
between 31 and 35 indicate the respondent is extremely
satisfied. The RMBPC is a 24-item caregiver-report measure
to assess behavioral problems in patients with dementia
including memory-related problems, affective distress, and
disruptive behaviors.'® Scores are computed for the presence
or absence of each problem first, and then for caregiver
“reaction” or the extent to which caregivers were “dis-
tressed” by each behavior. Frequency of behaviors is
assessed based on a Likert-scale of 0 to 4 (never occurs to
occurs daily or more often). The caregivers’ reactions to each
behavior are also scored on a four-point scale (not at all to
extremely). Higher scores indicate higher levels of perceived
caregiver burden. The BDI-FS is a seven-item questionnaire
assessing the level of depressive symptoms.'® Responses to
the items are provided on a four-point scale (no symptoms to
severe symptoms). Total score ranges from 0 to 21, with
higher scores indicating greater severity of depressive symp-
toms. Cut-off scores >4 and >9 are used to define the pre-
sence of depression and moderate-to-severe depression,
respectively. All questionnaires were administered in
Spanish and English.

Statistical Analyses

Sociodemographic characteristics and total scores on the
scales (i.e., ADKS, SWLS, RMBPC and BDI-FS) are
expressed as mean and standard deviation. Descriptive ana-
lyses were performed using frequencies and percentages for

Table | Sociodemographic Characteristics of the Sample

qualitative variables. Student’s ¢-test was used to compare
the ADKS score between two groups or ANOVA in the case
of three or more groups. Missing data were not considered
in the analyses and a significance level of 0.05 was used for
statistical testing. The SPSS statistical package version 22
(SPSS Inc., Chicago, IL, USA) was used for statistical
analysis.

Results

Study Participants

Four hundred forty-seven subjects participated in the
study. Most participants were between 30 and 50 years
old (63.3%), female (65.3%), and had a bachelor’s or
master’s degree (82.7%). Sociodemographic characteris-
tics of the sample are shown in Table 1.

Forty-two (9.4%) participants reported having a first-
degree relative with AD, with the mother being the most
frequent relative affected (40%). Most of them (66.7%)
reported that informal caregiving activities did not or
partially affected their social life or work with less than
10 hours per week providing assistance. Background and
experience with people with AD are shown in Table 2.

Knowledge About AD

The overall mean score of dementia knowledge as measured
by the ADKS was 21.2 + 2.8 out of 30 (70.5% correct).
Participants scored particularly high in the ADKS domains
of treatment management and life impact (Table 3).
Knowledge about risk factors and caregiving were the

Total Sample (n=447) N % | Non-Caregivers (n=405) N % | Caregivers (n=42) N % | p-value
Gender
Female 292 65.3 262 64.7 30 71.4 0.49
Male 155 347 143 353 12 28.6
Age
30 years old and under 66 14.8 65 16 | 29 0.002
31 to 40 years old 13 25.3 108 26.7 5 1.9
41 to 50 years old 170 38.0 150 37 20 47.6
51 to 60 years old 93 20.8 77 19 16 38.1
Over 60 years old 5 4.7 5 1.2 0 0
Education
Secondary 23 5.1 20 49 3 7.1 0.02
Vocational training 26 5.8 23 57 3 7.1
Bachelor’s degree or equivalent | 167 374 144 355 23 54.7
Master’s degree or equivalent 203 454 193 47.6 10 238
PhD or equivalent 28 6.3 25 6.2 3 7.1
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Table 2 Background and Impact of Caregivers (N=42)

N (%)

Relative with AD

Mother 17 (40.4)

Father 12 (28.6)
AD severity

Mild Il (26.2)

Moderate 8 (19.1)

Severe 23 (54.8)
Place of residence

Own home 27 (64.3)

Caregiver home 1 (2.4)

Other relatives home 4 (9.5)

Nursing home 10 (23.8)
Time to diagnosis

6 months — | year Il (26.2)

1-2 years 16 (38.1)

More than 2 years 12 (28.6)

Unknown 3(7.1)
Healthcare professional who made the diagnosis

General Practitioner 4 (9.5)

Neurologist 33 (78.6)

Geriatrician 4 (9.5)

Psychiatrist 1 (2.4)
Hours per week of providing assistance

1-5 22 (524)

6-10 10 (23.8)

=15 4 (9.5)

More than 20 6 (14.3)
Caregiver work/social life affected

Not affected 18 (23.8)

Partially affected 18 (42.9)

Very affected 6 (14.3)

Abbreviation: AD, Alzheimer’s disease.

domains with the lowest scores (58.6 and 63% of correct
answers, respectively).

Mean total ADKS score was significantly higher in parti-
cipants caring for people with AD compared with non-
caregivers (22.1 = 2.9 and 21.0 + 2.8; p=0.02, respectively).
Caregivers showed a better AD knowledge in 20 of the 30
items of the ADKS than non-caregivers, mainly in symptoms,
assessment and diagnosis, and course domains (Table 4).
There was no statistically significant association between
total ADKS score and age, sex, educational level, or
relative’s AD severity.

Most of the caregivers (73.8%) reported a high level of
satisfaction with their current life. The mean SWLS score was

Table 3 Content Domains of the Alzheimer’s Disease

Knowledge Scale (n=447)

ADKS Domains Number of % of Correct
Items Answers
Treatment and management 4 84.3
Life impact 3 80.0
Course 4 777
Symptoms 4 76.2
Diagnosis and assessment 4 64.0
Caregiving 5 63.0
Risk factors 6 58.6

Abbreviation: ADKS, Alzheimer’s Disease Knowledge Scale.

26.8 = 5.6. Memory impairment was the most common beha-
vioral problem. However, depression-related problem was the
most distressful behavior among caregivers (Table 5). The
mean BDI-FS score was low (1.6 £ 2.6). However, six care-
givers (14%) were scored as depressed. Most were aged
between 30 and 50, female and had a relative with
severe AD. No correlation was found between the presence
of depressive symptoms and relative’s AD severity (ANOVA
p=0.83).

Discussion

This study assessed knowledge of AD in a sample of people
with a predominately high educational level working in
a pharmaceutical company in Spain. Despite generally
good knowledge, risk factors and prevention of AD were
noteworthy gaps. Our results are consistent with previous
studies’**?* In a systematic review of 40 studies addressing
the public’s knowledge of AD, Cahill et al found a poor to
very limited level of AD literacy.” The most common corre-
lates of knowledge investigated were age, sex, and education.
Higher levels of knowledge were found among younger
persons, women, and better educated people. Risk factors
and prevention were the knowledge domains with the most
common identified gaps.” Jorge et al found a poor knowledge
of AD in a sample of 215 informal caregivers and 204
individuals from the general population in Spain.*
Questions related to risk factors and caregiving had the high-
est rate of errors. Krempel-Amado et al found a moderate
knowledge of AD in a survey including 1414 people in Brazil
(mean ADKS score = 21.6).”*> The scores were positively
influenced by educational level, professional skills (better for
health professionals, mainly physicians) and by age (younger
than 65 years). Healthcare professionals also show knowl-
edge gaps about AD, with risk factors and disease course
being the most frequent identified gaps.”
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Table 4 Alzheimer’s Disease Knowledge Scale: Comparison of Correct Answers Between AD Caregivers and Non-Caregivers

% Correct Answers Caregivers | Non- p-value
(n=42) Caregivers
(n=405)
| People with Alzheimer’s disease are particularly prone to depression 85.71 72.84 0.12
2 It has been scientifically proven that mental exercise can prevent a person from getting 92.86 23.46 1.00
Alzheimer’s disease
3 After symptoms of Alzheimer’s disease appear, the average life expectancy is 6 to |2 years 80.95 55.80 0.71
4 When a person with Alzheimer’s disease becomes agitated, a medical examination might reveal | 35.71 61.98 0.03
other health problems that caused the agitation
5 People with Alzheimer’s disease do best with simple, instructions given one step at a time 97.62 96.30 0.002
6 When people with Alzheimer’s disease begin to have difficulty taking care of themselves, 28.57 33.83 1.00
caregivers should take over right away
7 If a person with Alzheimer’s disease becomes alert and agitated at night, a good strategy is to try | 90.48 62.47 0.04
to make sure that the person gets plenty of physical activity during the day
8 In rare cases, people have recovered from Alzheimer’s disease 66.67 88.15 0.60
9 People whose Alzheimer’s disease is not yet severe can benefit from psychotherapy for 80.95 90.37 0.13
depression and anxiety
10 If trouble with memory and confused thinking appears suddenly, it is likely due to Alzheimer’s | 80.95 62.22 0.17
disease
I'l Most people with Alzheimer’s disease live in nursing homes 92.86 75.31 0.06
12 Poor nutrition can make the symptoms of Alzheimer’s disease worse 76.19 86.67 0.008
13 People in their 30s can have Alzheimer’s disease 83.33 75.31 0.06
14 A person with Alzheimer’s disease becomes increasingly likely to fall down as the disease gets | 19.05 83.46 0.35
worse
15 When people with Alzheimer’s disease repeat the same question or story several times, itis | 92.86 76.30 0.84
helpful to remind them that they are repeating themselves
16 Once people have Alzheimer’s disease, they are no longer capable of making informed decisions | 100.0 46.42 0.19
about their own care
17 Eventually, a person with Alzheimer’s disease will need 24-hour supervision 97.62 80.00 0.002
18 Having high cholesterol may increase a person’s risk of developing Alzheimer’s disease 80.95 33.83 0.18
19 Tremor or shaking of the hands or arms is a common symptom in people with Alzheimer’s 85.71 74.57 0.01
disease
20 Symptoms of severe depression can be mistaken for symptoms of Alzheimer’s disease 92.86 64.20 0.71
2| Alzheimer’s disease is one type of dementia 80.95 64.94 0.38
22 Trouble handling money or paying bills is a common early symptom of Alzheimer’s disease 35.71 74.32 0.34
23 One symptom that can occur with Alzheimer’s disease is believing that other people are 97.62 72.84 0.06
stealing one’s things
24 When a person has Alzheimer’s disease, using reminder notes is a crutch that can contribute to | 28.57 66.42 0.86
decline
(Continued)
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Table 4 (Continued).

% Correct Answers Caregivers | Non- p-value

(n=42) Caregivers

(n=405)

25 Prescription drugs that prevent Alzheimer’s disease are available 90.48 92.59 0.02
26 Having high blood pressure may increase a person’s risk of developing Alzheimer’s disease 66.67 3481 0.45
27 Genes can only partially account for the development of Alzheimer’s disease 80.95 91.36 0.22
28 It is safe for people with Alzheimer’s disease to drive, as long as they have a companion in the | 80.95 91.36 1.00
car at all times
29 Alzheimer’s disease cannot be cured 92.86 94.57 0.17
30 Most people with Alzheimer’s disease remember recent events better than things that 76.19 79.01 0.56
happened in the past

Table 5 Satisfaction with Life, Impact of Memory and Behavioral
Problems, and Mood in Participants Caring for People with
Alzheimer’s Disease

Measurements

SWLS N %
Extremely satisfied 16 38.1
Satisfied 15 357
Slightly satisfied-neutral 7 16.7
Slightly dissatisfied 2 4.8
Dissatisfied 2 4.8

RMBPC Mean (SD) Min-Max Range

Frequency scores
Memory-related problems 16.6 (9.5) 0-28
Affective distress 10.7 (10.5) 0-36
Disruptive behaviors 9.1 (9.1) 0-32
Total score 36.4 (25.7) 0-92

Reaction scores
Memory-related problems 6.4 (54) 0-19
Affective distress 11.5(9.9) 0-33
Disruptive behaviors 8.9 (8.1) 0-27
Total score 26.8 (20.2) 0-74

BDI-FS N %
0-3 36 85.7
4-8 4 9.5
29 2 4.8

Abbreviations: BDI-FS, Beck Depression Inventory-Fast Screen; RMBPC, Revised
Memory and Behaviour Problems Checklist; SD, standard deviation; SWLS,
Satisfaction with Life Scale.

Caring for someone with dementia is a complex, multi-
disciplinary task requiring the involvement of families,

healthcare professionals, and social services and generates

higher levels of stress and anxiety than caring for patients
with other chronic disabling diseases.”>*® In our study,
a total of 42 (9.4%) participants reported being informal
caregivers of first-degree relatives with AD. They showed
a better knowledge of AD compared with non-caregivers
as measured by the ADKS. Interestingly, different findings
were reported in the literature. Jorge et al did not find
significant differences between caregivers and non-
caregivers for overall mean ADKS score (19.2 vs. 18.9,
respectively; p=0.97).>? Being a caregiver or family mem-
ber also did not influence knowledge about the disease in

a study conducted in Brazil.”*

Older adults and caregivers
knew less than healthcare professionals but were more
knowledgeable than senior center staff and undergraduate
students in a study involving 794 people in the UK.**
While research has not yet discovered disease-
modifying agents in AD, there is a robust evidence about
the potential to prevent cases of dementia with early man-
agement of risk factors such as hypertension, hypercholes-

or diabetes.?”%°

terolemia, high body mass index,
However, knowledge about the potential for dementia
prevention and treatment is poor.*?' Nearly half of
respondents agreed that dementia is a normal part of
aging and is not preventable in a recent systematic review
of 34 studies conducted predominantly in Europe and the
US.?! The role of cardiovascular risk factors was poorly
understood overall.

Because the risk of getting dementia increases with
age, people living with dementia are likely to experience
a “double » 14

stigma”. Information
about AD are needed because the ignorance around

and knowledge

dementia results in discrimination, loss of rights and
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perpetuates negative beliefs towards those affected by the
disease.'*!

This study has several limitations. First, there is self-
selection bias in participants and it is possible that the most
motivated or more knowledgeable respondents about AD
may have completed the survey. Second, no questionnaires
on dementia knowledge have been developed or culturally
adapted into Spanish-speaking countries. Therefore, we had
to use a non-validated Spanish version of the ADKS. In
addition, this scale lacks a cut-off for the minimum accepta-
ble level of knowledge. Third, it is also likely that many
people mixed the terms AD and dementia. Finally, carrying
out the study in only one pharmaceutical company may limit
the generalizability of the findings to other healthcare com-
munities or even the general population. Despite these lim-
itations, our study shows a valuable sample of participants
with a wide spectrum of age, level of education, and experi-
ence in caregiving people with AD.

Conclusion

Misconceptions about AD in the general population have
been present for many years. This study assessed the
knowledge and perceptions about AD from the caregiver
and non-caregiver perspectives in the workplace.
Understanding the modifiable risk factors for AD may
encourage early preventative health behaviors and ulti-
mately reduce late-life incidence and its associated costs.
Therefore, there is a critical need for more public health
campaigns to fill knowledge gaps even in young popula-

tions with a high educational level.

Data Sharing Statement
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Roche’s Global Policy on the Sharing of Clinical
Information and how to request access to related clinical
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clinical trials/our commitment to data sharing.htm).
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