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A B S T R A C T   

Objective: Many older adults receive assistance in managing their chronic conditions. Yet complicating the utility 
of caregiver support is whether caregivers have sufficient skills to aid in older adults’ health management at 
home. We examined associations between caregiver health literacy and performance on health tasks. 
Methods: Caregivers to older adults enrolled in a cognitive aging cohort were recruited to participate in a sup-
plemental interview (n = 97). Caregivers completed one structured interview that included assessments of health 
literacy and health task performance. 
Results: Caregivers demonstrated a range of health literacy skills (44% adequate, 36% marginal, 20% low health 
literacy). In adjusted analyses, caregivers with marginal and low health literacy demonstrated worse overall 
performance on the health tasks, and poorer interpretation of health information presented on print documents 
and recall of spoken communication (p’s < 0.05). 
Conclusion: Caregivers with marginal or low health literacy demonstrated poorer performance on everyday 
health tasks that they commonly assist older adults with. The application of health literacy best-practices to 
support better training and capacity-building for caregivers is warranted. 
Innovation: Few studies have considered the health literacy skills of caregivers and its application to caregivers’ 
abilities to carry out common supportive tasks.   

1. Introduction 

Estimates suggest that between 62 and 80% of older adults are 
managing multiple (≥2) chronic conditions (MCC) [1,2], resulting in 
significant healthcare and self-management responsibilities. Studies 
have consistently documented the challenges older adults dispropor-
tionately face when navigating health systems, engaging healthcare 
providers, managing and adhering to prescribed regimens, and self- 
monitoring conditions [3-5]. As individuals age, there is a co- 
occurrence of increasing comorbidity and self-management re-
sponsibilities, with decreasing cognitive abilities, and as a result older 
adults commonly work with a family member or caregiver to manage 
their health at home. This support can range from assistance with 
healthy diet and physical activity, organizing and reminding to take 
medications, accompany to medical appointments, communicate with 
clinicians, coordinate medical care, and monitor symptoms [6]. Despite 

the complexity of self-management of MCC, less attention is directed 
toward whether caregivers are equipped with sufficient skills to support 
patients with related health tasks. 

Health literacy, “the degree to which individuals have the capacity to 
obtain, process and understand basic health information and services 
needed to make appropriate health decisions [7],” is an important 
determinant of individuals’ abilities to engage in routine self- 
management behaviors. Health literacy skills are commonly catego-
rized as adequate, marginal and limited health literacy. Individuals with 
marginal or limited health literacy have difficulty reading, under-
standing and interpreting most health materials. [8] Despite a sub-
stantial body of evidence supporting health literacy’s influence on older 
adults’ health behaviors [9,10], comparatively fewer studies have 
examined caregiver health literacy and its impact on caregivers’ abilities 
to accurately carry out health-related tasks to support older adult health. 
Caregivers rarely receive formal training on patient’s home health 

* Corresponding author at: Center for Applied Health Research on Aging (CAHRA), Division of General Internal Medicine & Geriatrics, Feinberg School of 
Medicine, Northwestern University, 750 N Lake Shore Dr. 10th Floor, Chicago, IL 60611, USA. 

E-mail address: r-oconor@northwestern.edu (R. O’Conor).  

Contents lists available at ScienceDirect 

PEC Innovation 

journal homepage: www.elsevier.com/locate/pecinn 

https://doi.org/10.1016/j.pecinn.2023.100240 
Received 28 July 2023; Received in revised form 20 November 2023; Accepted 2 December 2023   

mailto:r-oconor@northwestern.edu
www.sciencedirect.com/science/journal/27726282
https://www.elsevier.com/locate/pecinn
https://doi.org/10.1016/j.pecinn.2023.100240
https://doi.org/10.1016/j.pecinn.2023.100240
https://doi.org/10.1016/j.pecinn.2023.100240
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pecinn.2023.100240&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


PEC Innovation 3 (2023) 100240

2

management activities [11], and therefore must rely on their existing 
health literacy skills to support patients in managing their health at 
home. Poorer caregiver health literacy is associated with greater care-
giver healthcare communication difficulty [12] and poorer interpreta-
tion of medication information [13], but research has not been extended 
to other common health management tasks that caregivers may assist 
older adults with. Given the complex nature of self-management of MCC, 
we sought to investigate caregiver health literacy and its association 
with performance on everyday health tasks. We hypothesized that 
similar to patient health literacy associations with health behaviors, the 
same would extend to caregivers’ abilities to carry out activities they 
may support patients with. We hypothesized that caregivers with 
adequate health literacy would demonstrate greater proficiency in these 
tasks, including reviewing and interpreting print documents, dosing a 
multi-drug regimen, recall of spoken counseling instructions, and recall 
of health information presented in multimedia format. 

2. Methods 

2.1. Sample and procedure 

We used data from caregivers to patients enrolled in the Health 
Literacy and Cognitive Function among Older Adults Study (LitCog). 
LitCog is a cognitive aging cohort examining changes in cognition, 
health literacy, and self-care skills and their relation to health outcomes 
[14]. Beginning in 2008, 900 adults were recruited from one academic 
general internal medicine practice and six federally qualified health 
centers in Chicago, Illinois. English speaking adults who sought regular 
care (defined as two clinic visits within the past 2 years) from study sites 
were identified through practice records, and research coordinators 
contacted patients by telephone to screen for eligibility. Patients were 
eligible if they (1) were between the ages 55 and 74, (2) spoke English, 
and (3) had adequate cognitive capacity, as defined by ≤2 errors on the 
6-item screener [15]. Enrolled participants are invited to complete 
follow-up interviews every three years. 

Beginning at the fourth timepoint (T4), we invited LitCog partici-
pants’ caregivers to complete a separate caregiver-focused structured 
interview. Caregivers are eligible if they (1) are ≥18 years of age, (2) 
provided care for ≥6 months, and (3) assisted with at least one activity 
of daily living, instrumental activity of daily living, or health manage-
ment task. A total of 407 LitCog participants completed the T4 inter-
view, of which 177 identified a caregiver. A total of 132 LitCog 
participants consented for research staff to contact their caregiver, of 
which 97 caregivers provided written consent and completed the 
interview (cooperation rate: 73%). Interviews were administered in- 
person by trained research coordinators; research coordinators recor-
ded participant responses using REDCap survey software. The study was 
approved by the Northwestern University Institutional Review Board. 

2.2. Measures 

2.2.1. Health literacy 
Health literacy was assessed using the Newest Vital Sign (NVS). The 

NVS is a screening tool used to determine the risk of limited health lit-
eracy. Patients are given a copy of a nutrition label and research co-
ordinators asked six questions about how they would interpret and act 
on the information contained on the label [16]. The number of correct 
responses is summed to produce a health literacy score ranging from 0 to 
6. Scores are classified in terms of likelihood of limited literacy (0–1: 
likely limited; 2–3: possibly limited; 4–6: adequate) [16]. For simplicity, 
these groups are referred to as low, marginal and adequate health lit-
eracy, respectively. 

2.2.2. Health task performance 
Health task performance was assessed using the Short Comprehen-

sive Health Activities Scale (CHAS).. Participants are presented 5 

scenarios depicting common health-related tasks in a variety of formats, 
including print documents, prescription medication bottles, spoken 
health communication, and multimedia video [17]. Research co-
ordinators asked participants to review the corresponding materials, and 
then asked participants a series of questions assessing comprehension. 
Questions range from retrieval of print information, recall of verbal and 
multimedia information, demonstration of understanding information 
for pill bottles, and more complicated tasks requiring calculation, 
multistep commands, and reasoning. All scenarios were potentially 
relevant tasks caregivers may carry out when assisting patients, and a 
description of each of the scenarios, questions, and materials used are 
presented in Table 1. The Short CHAS consists of 30 items and includes 
the following subscales, Print (10 items), Medication Dosing (9 items), 
Spoken Counseling (4 items), and Multimedia (7 items). Total and 
subscale scores are standardized to range from 0 to 100, with higher 
scores indicating better performance. 

The CHAS was initially developed for the patient interviews of the 
LitCog study and contained 9 scenarios and a total of 45 items. For the 
caregiver interviews, the CHAS was shortened to 30 items to reduce the 
administration time (Short CHAS). The 9 original scenarios were first 
reduced to 5, chosen based on length and ease of administration main-
taining the distribution across the domains (print, spoken instruction, 
medication regimen, multimedia video). We further considered the 
remaining 33 items using a 2-parameter IRT model. Items that were 
either too easy (β < − 2) or too difficult (β > 2) or had low discrimination 
(α <0.64) based on guidelines proposed by Baker (2001) were either 
removed or combined with others [18], resulting in 30 items. 

2.2.3. Covariates 
We collected self-reported sociodemographic and health information 

including, age, gender, race and ethnicity, and number of chronic 
conditions. 

2.3. Analysis plan 

Descriptive statistics were calculated for all participant characteris-
tics. Chi-square statistics, specifying Fisher’s Exact Test, and analysis of 
variance (ANOVA) tests were first used to examine differences in de-
mographic factors by health literacy, as appropriate. Next, we conducted 
ANOVA tests to examine differences in health task performance by 
health literacy. To examine predictors of performance on the CHAS and 
its subscales, a series of multivariable linear regression models were 
performed. Multivariable models contained health literacy, age, gender, 

Table 1 
Description of health scenarios.  

Information presentation: Task Description 

Print documents: Monitor blood 
sugar 

Calculate and interpret numeric information 
from a chart listing 7 days of recorded blood 
levels before and after meals for an individual 
with diabetes 

Print documents: Choose a 
facility 

Examine written text about pressure sore 
prevention, a chart comparing prevention at two 
nursing homes, and a map in order to select the 
best facility 

Medication bottles: Manage 
prescription medications 

Review prescription bottles from a hypothetical 
7-drug medication regimen; make inferences on 
usage and dose both regimens over a 24-h period 
using a medication box 

Spoken instructions: Understand 
new diagnosis 

Receive oral instructions from a physician 
regarding a diagnosis and course of treatment 
for gastroesophageal reflux; answer questions to 
assess immediate and delayed recall about 
management at home 

Multimedia video: Recall 
symptom prevention 
information 

Watch a video clip on identifying, monitoring, 
and controlling asthma triggers; answer 
questions to assess immediate and delayed recall 
of information  
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race, and number of chronic conditions. Age, gender, race and number 
of chronic conditions were included as covariates, due to their associa-
tions with health task performance and following previous adjusted 
models from the LitCog study [19]. All analyses were performed using 
SAS, version 9.4. 

3. Results 

The demographic characteristics of caregivers are presented in 
Table 2; caregivers were on average 64 years old, half (52%) were fe-
male, and identified as White (45%) or Black (39%). More than half 
(57%) of caregivers were spouses, and more than a quarter (28%) were 
adult children. Caregivers demonstrated a range of health literacy skills; 
44% were classified as adequate, 36% marginal, and 20% low health 
literacy. All caregivers were supporting an older adult with at least one 
chronic condition, and 88% of care recipients were managing at least 2 
chronic conditions. 

The mean CHAS total score was 56.9 out of a possible 100 points, and 

scores ranged from 10.0 to 96.6. There was a range of health task per-
formance by health literacy in unadjusted analyses (Table 3). Partici-
pants with adequate health literacy had better overall CHAS scores in 
comparison with participants with marginal and low health literacy (M 
= 67.5 vs. M = 51.2 vs. M = 41.3, p < 0.001). We also observed dif-
ferences by health literacy for each of the CHAS subscales: Print Docu-
ments (M = 85.5 vs. M = 63.1 vs. M = 56.1, p < 0.001), Spoken 
Communication (M = 66.5 vs. M = 47.3 vs. M = 31.6, p < 0.001), 
Multimedia (M = 45.7 vs. M = 32.3 vs. M = 29.7, p = 0.02), and 
Medication Dosing (M = 72.1 vs. M = 63.4 vs. M = 50.0, p = 0.008). 

In adjusted analyses (Table 4), compared to caregivers with adequate 
health literacy, caregivers with marginal and low health literacy 
demonstrated worse overall health task performance (Marginal: β − 13.0 
(95% CI -20.6, − 5.5); Low: β − 20.1 (95% CI -30.1, − 10.0)). Caregivers 
with marginal and low health literacy demonstrated poorer interpreta-
tion of health information presented on print documents (Marginal: β 
− 16.9 (95% CI -28.8, − 5.1); Low: β − 22.4 (95% CI -39.0, − 5.8)), and 
recall of spoken communication (Marginal: β − 15.7 (95% CI -25.5, 
− 5.8); Low: β − 26.8 (95% CI -39.7, − 13.9)). Caregivers with marginal 
health literacy demonstrated poorer recall of health information pre-
sented in multimedia format (Marginal: β − 12.6 (95% CI -24.2, − 1.1). 
Lastly, a non-significant trend was observed for dosing a multi-drug 
regimen; caregivers with low health literacy making more errors in 
dosing a multidrug regimen (Low: β − 15.6 (95% CI -31.2, 0.1), p = 0.05) 
compared with caregivers with adequate health literacy. 

4. Discussion and conclusion 

4.1. Discussion 

In this sample of caregivers to older adults managing multiple 
chronic conditions, caregivers demonstrated a range of health literacy 
skills. Furthermore, caregiver health literacy was associated with per-
formance on a variety of common health tasks including recall of spoken 
counseling instructions and interpretation of print health information. 
These findings underscore the need for greater consideration of care-
giver health literacy, as we found less than half of our sample had 
adequate health literacy. 

Overall, we observed the best performance on interpretation of print 
information, and the poorest performance on recall of spoken counseling 
and health information presented in multimedia format. These findings 
underscore the importance of including corresponding print information 
to aide patients and caregivers recall spoken counseling presented dur-
ing clinical encounters. Patients often attend clinical encounters with 
caregivers, to enhance recall of instructions at home. Yet, the presence of 
a caregiver may not be sufficient in aiding later recall of health infor-
mation, and providing supplemental tangible supports may support 
patients and their caregivers in managing their health at home. 
Furthermore, the adoption of the Health Literate Care Model by 
healthcare organizations is a systems level approach to enhance patient 
care. Within this model, clinicians approach patient care with an 
assumption that patients and caregivers are at risk of not understanding 
their health conditions and how to manage and adjust the delivery of 
healthcare accordingly [20]. 

Caregivers with low health literacy demonstrated more errors dosing 
a multi-drug regimen. These findings are consistent with a prior study 
among paid caregivers found high rates of limited health literacy (36%) 
and inadequate self-management skills; nearly two thirds made signifi-
cant errors when dosing out multi-drug regimens [13]. These findings 
have important implications as greater dosing errors may result in 
adverse patient outcomes, and overtime increase caregiving re-
sponsibilities and burden. Medication counseling from pharmacists may 
be important for not only patients, but their caregivers who are involved 
in organizing and dosing multi-drug regimens. 

Caregivers, like individuals in general, would benefit from the 
application of health-literacy best practices to promote comprehension 

Table 2 
Caregiver Demographic Characteristics by Health Literacy.  

Characteristic, n(%) Overall 
N = 97 

Adequate 
N = 43 

Marginal 
N = 35 

Low 
N = 19 

p-value 

Age, mean (SD) 63.5 
(12.6) 

65.0 
(11.4) 

63.4 
(15.7) 

60.2 
(7.9) 

0.39 

Chronic Conditions, 
mean (SD) 

2.6 
(2.0) 

2.5 (1.7) 2.8 (2.1) 2.8 
(2.3) 

0.75 

Prescription 
Medicines, mean 
(SD) 

3.2 
(3.3) 

2.5 (2.4) 4.5 (4.4) 2.2 
(2.3) 

0.02 

Gender     0.30 

Female 51 
(52.6) 

26 (60.5) 15 (42.9) 10 
(52.6)  

Male 
46 

(47.4) 17 (39.5) 20 (57.1) 
9 

(47.4)  
Race/Ethnicity     <0.001 

Black 
38 

(39.2) 10 (23.3) 13 (37.1) 
15 

(79.0)  

White 44 
(45.4) 

30 (69.8) 13 (37.1) 1 (5.3)  

Other 15 
(15.5) 

3 (7.0) 9 (25.7) 3 
(15.8)  

Income     <0.001 

$24,999 or less 
20 

(21.3) 3 (7.1) 11 (31.4) 
6 

(35.3)  

$25,000–$49,999 21 
(22.3) 

7 (16.7) 7 (20.0) 7 
(41.2)  

$50,000 or greater 53 
(56.4) 

32 (76.2) 17 (48.6) 4 
(23.5)  

Education     <0.001 
High School Degree 
or less 

23 
(23.7) 4 (9.3) 12 (34.3) 

7 
(36.8)  

Some college or 
technical school 

26 
(26.8) 

8 (18.6) 9 (25.7) 
9 

(47.4)  

College graduate 21 
(21.7) 

14 (32.6) 5 (14.3) 2 
(10.5)  

Graduate degree 
27 

(27.8) 17 (39.5) 9 (25.7) 1 (5.3)  

Relationship to 
Participant     <0.001 

Spouse/Partner 
55 

(56.7) 
31 (72.1) 20 (57.1) 

4 
(21.1)  

Child 27 
(27.8) 

10 (23.3) 10 (28.6) 7 
(36.8)  

Other (Family 
Member, Friend, 
Paid) 

15 
(15.5) 

2 (4.7) 5 (14.3) 8 
(42.1)  

Live with Care 
Recipient     

<0.001 

Yes 68 
(70.1) 

38 (88.4) 23 (65.7) 7 
(36.8)  

No 29 
(29.9) 

5 (11.6) 12 (34.3) 12 
(63.2)   
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and application of health information. One example of this application is 
an online training module to promote caregiver communication with 
healthcare clinicians among caregivers for individuals with cancer. The 
modules were developed to include plain language and cultural inclu-
sion following health-literacy best-practices, and have demonstrated 
preliminary acceptability and feasibility [21]. Additionally, reducing 
the cognitive burden of health tasks is one way to promote compre-
hension. Promising examples include chunking information that is 
provided [22], including both spoken and print information [23], and 
using teach-to-goal to ensure comprehension [24,25]. Yet, a critical first 
step is to ensure caregivers receive adequate training and education 
about patient health management regimens. Few caregivers report ever 
receiving training related to supporting older adults self-management 
[11]. Caregivers must be provided with supporting information as a 
critical first step, and that information must be easy to comprehend. 

Among our sample of caregivers, we observed differences in health 
literacy levels by socioeconomic position (including educational 
attainment and household income) and race; individuals of lower so-
cioeconomic position and Black race were more likely to be classified as 
having marginal or low health literacy. These findings are consistent 
with national estimates of health literacy levels [26]. Individual health 
literacy skills are informed by a myriad of these same factors [27], which 
is the result of socioeconomic and political contexts which shape access 
to high quality resources that enable individuals to develop health lit-
eracy skills [28]. We have focused on individual health literacy skills, 
which contrasts with organizational health literacy; organizational 
health literacy is the degree to which organizations support individuals 
to find, understand and use information and services to inform health- 
related decisions and actions [29]. Furthermore, Coleman and col-
leagues have asserted that organizational health literacy are “prevent-
able, structural features of US health care that contribute to systemic 
racism,” since health information is largely overly complicated and re-
sults in systemic disadvantage for patients and caregivers with lower 
health literacy who are disproportionately more likely to identify with 

communities of color or lower socioeconomic position [30]. Greater 
investment in equitable high quality education and access to high 
quality health resources for all individuals are necessary as a long-term 
solution to bolster individual health literacy skills. In the nearer term, 
healthcare organizations can seek to enhance their organizational health 
literacy to mitigate further disparities that disproportionately affect 
these populations. 

This study should be considered in the context of several limitations. 
First, caregivers were presented hypothetical scenarios, and their per-
formance may not necessarily capture their true performance on actual 
health tasks. Additionally, the tasks were framed in a general manner, 
and not worded as an activity they were assisting the LitCog patient 
with. While these tasks were hypothetical, their appearance is similar to 
how they would appear if encountered in everyday life. Furthermore, 
caregivers may not necessarily assist patients with these specific-health 
related tasks, and these findings may not reflect their performance on 
tasks that they are assisting with. Additionally, we are limited in our 
moderate cooperation rate, and due to the two-step enrollment pro-
cedures, we had higher non-response bias; however, among individuals 
who identified having a caregiver, we did not observe demographic 
differences between those whose caregiver did and did not participate. 
Furthermore, our findings are limited to an English-speaking population 
in one urban city in the Midwest in the United States. Lastly, the cross- 
sectional nature of these analyses limits inferences regarding causality. 

4.2. Innovation 

This study extends existing research documenting associations be-
tween limited caregiver health literacy and poorer caregiver mental 
well-being and greater caregiver burden [31,32]. Research on care-
giving has predominantly drawn on the stress process theory, and as a 
result has focused on predictors of caregiver burden and caregiver health 
outcomes [33,34]. This body of research has to a lesser degree consid-
ered the practical needs of caregivers and caregiver’s capacity to suc-
cessfully carry out supportive caregiving tasks. The care provided by 
caregivers fulfills a vital need, making it difficult to raise the issue of 
assessing its quality [35]. Nonetheless, caregivers are often asked to take 
on substantial responsibilities, with limited opportunities for guidance. 
Few studies have considered the health literacy skills of caregivers and 
its application to caregivers’ abilities to carry out common supportive 
tasks. Our study is unique in that a broad expanse of health tasks 
included in the S-CHAS are reflective of scenarios that caregivers may 
encounter. Additionally, our study asks caregivers to demonstrate actual 
ability to carry out these tasks, rather than self-reporting difficulty, 
which may often be underestimated. This study provides unique insight 
into aspects that caregivers may support older patients with, but may be 
challenged in carrying out on their own. This information may be useful 
in the development of caregiving supportive services that enhance 
caregivers capacity to carry out caregiving tasks at home. Additionally, 
it may also illuminate areas for improvement in the delivery of health-
care as clinicians partner with caregivers to promote patient well-being. 

4.3. Conclusion 

In conclusion, we observed a range of health literacy skills among 

Table 3 
Association of Caregiver Health Literacy with Performance on Health Tasks (Mean, Standard Deviation).  

Variable All participants 
(n = 97) 

Adequate 
Health 

Literacy (n = 43) 

Marginal Health 
Literacy 
(n = 35) 

Low 
Health Literacy 

(n = 19) 

p-value 

CHAS Total score 56.9 (15.1) 67.5 (12.3) 51.2 (18.4) 41.3 (14.1) <0.001 
Print Documents 72.3 (26.0) 85.5 (14.8) 63.1 (29.8) 56.1 (24.5) <0.001 
Spoken Communication 53.0 (19.6) 66.5 (20.4) 47.3 (18.7) 31.6 (19.3) <0.001 
Multimedia 38.3 (22.6) 45.7 (19.2) 32.3 (26.3) 29.7 (22.9) 0.02 
Medication Dosing 65.4 (22.8) 72.1 (21.2) 63.4 (23.8) 50.0 (24.9) 0.008  

Table 4 
Adjusted Association between Caregiver Health Literacy and Performance on 
Health Tasks.  

Variable Marginal 
Health Literacy 

β (95% CI) 

p- 
value 

Low 
Health Literacy 

β (95% CI) 

p-value 

CHAS Total score 
− 13.0 (− 20.6, 
− 5.5) 0.001 

− 20.1 (− 30.1, 
− 10.0) <0.001 

Print Documents 
− 16.9 (− 28.8, 
− 5.1) 0.005 

− 22.4 (− 39.0, 
− 5.8) 0.008 

Spoken 
Communication 

− 15.7 (− 25.5, 
− 5.8) 0.002 

− 26.8 (− 39.7, 
− 13.9) <0.001 

Multimedia 
− 12.6 (− 24.2, 
− 1.1) 0.03 

− 13.0 (− 29.2, 
3.2) 0.12 

Medication Dosing 
− 5.9 (− 17.4, 
5.7) 0.32 

− 15.6 (− 31.2, 
0.1) 0.05 

*Adequate health literacy is the reference category. 
*Adjusted for age, gender, race, # of chronic conditions. 
*Sample size for each model: Total score: n = 87, Print Document: n = 86, 
Spoken Communication: n = 87, Multimedia: n = 82, Medication Dosing: n = 84. 
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caregivers to older adults managing MCC, and caregiver health literacy 
was associated with performance on everyday health tasks. Caregivers 
with marginal or low health literacy demonstrated poorer performance 
on everyday health tasks that they commonly assist older adults with. 
The application of health literacy best-practices to support better 
training and capacity-building for caregivers is warranted. 
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