
416

ORIGINAL ARTICLE

Turkish Journal of Geriatrics
DOI: 10.29400/tjgeri.2024.415

CORRESPONDANCE

1	Çankırı	Karatekin	University,	Institute	of	
Health	Sciences,	Department	of	Public	
Health	Nursing,	Çankırı,	Turkey

2	Çankırı	Karatekin	University,	Faculty	
of	Health	Sciences,	Department	of	
Gerontology,	Çankırı,	Turkey

IMPACT OF RECREATIONAL ACTIVITIES ON 
DEPRESSION AND EMERGENCY ROOM VISITS 
IN OLDER ADULTS LIVING ALONE

	� Nurcan	YÜKSEKKAYA1  . . . . . . . .
	� Tahsin	Barış	DEĞER2  . . . . . . . . .

Tahsin	Barış	DEĞER
Phone :  +90 5423233854
e-mail	 :		drbarisdeger@gmail.com

Received	:		Oct	26,	2024
Accepted	:		Dec	03,	2024

ABSTRACT

416

2024;	27(4):416−424

Introduction: This study aimed to determine the impact of recreational 
activities on the frequency of emergency room visits and depression levels of 
individuals aged ≥65 years living alone.

Materials and Method: This cross-sectional study included 192 older adults 
living alone who were admitted to a state hospital emergency room between 
June and September 2022. The mean age was 76.23 ± 7.24 years. The Older 
Adults Promotion and Recreational Activities Determination Form and Geriatric 
Depression Scale Short Form were used. The chi-square test, nonparametric 
comparison tests, sequential logistic regression, and correlation analysis were 
used to analyse the data.

Results: The mean Geriatric Depression Scale Short-Form score was 
7.51 ± 4.47. The factors affecting depression were the duration of loneliness, 
interaction with family members and friends, physical activity, smartphone 
use, gardening, attending courses, trips, knitting, going on a picnic, walking, 
cycling, and making a cake. Wanting to engage in sports but not being able to 
was a significant factor for depression in the regression analysis. The number 
of medications used, number of children, smartphone use, and cancer status 
affected the frequency of emergency room visits. As the level of depression 
increased, the frequency of emergency room visits also increased.

Conclusion: Therefore, social policies that reduce depression and 
emergency department visits were recommended.
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INTRODUCTION
As individuals age, their risk of dependence and 
psychological challenges increases. Retirement, 
children leaving home, loss of spouses and friends, 
and the isolating effects of urban life contribute to 
loneliness (1). Psychosocial distress, social isolation, 
and loneliness along with the effects of ageing, can 
induce physiological changes that heighten the risk 
of depression and exacerbate it in vulnerable older 
adults (2). 

Older adults often experience an increase in 
leisure time. Recreation is an enjoyable social 
activity practised during free time to renew oneself. 
Recreational activities, which create a feeling 
of satisfaction in people when realised, include 
hobbies and pursuits that support individuals 
psychologically (3). Regular recreational activities 
contribute to recovery from chronic diseases, 
coping with stress, and depression prevention in 
older adults, and include exercise, trips, cycling, 
music, cinema, meeting with friends, attending 
social events, walking, gardening, photography, 
swimming, and handicrafts (4, 5). People who 
participate in sports clubs and organise recreational 
activities have better mental health and are more 
resistant to the stress of modern life (6). 

With advances in age, the physical activity 
performed by the older adults decreases, 
which triggers many diseases, such as diabetes, 
osteoporosis, cardiovascular diseases, and 
depression (7). The symptoms of these disorders 
increase the number of visits to health institutions. 
One reason for the increase in emergency room 
visits is individuals’ fear and uncertainty regarding 
their condition. Parallel to the increase in the elderly 
population, the number of older adults applying for 
emergency services has also increased (8).

The term recreation is a concept that covers 
many activities. Studies conducted on some of these 
activities have been previously reported. The effects 
of social relationships, leisure activities, and health 

status on depression in lonely older adults have 
also been examined (2). The relationships between 
loneliness, depression, and social networks in older 
individuals (9); between loneliness, depression, and 
quality of life (10); and between physical activity 
and depression (11) were examined. Within the 
scope of the term ‘recreation’, there are studies 
on visiting the national forest recreation area in 
Taiwan (12) and recreational experience preferences 
in Sweden (13). However, none of these studies 
covered all recreational activities in the lives of 
lonely older adults or the effects of these activities 
on depression and emergency room visits. To the 
best of our knowledge, this study is the first to focus 
on such topics in the literature and is based on the 
following questions.

What is the level of depression among older 
adults living alone? Which recreational activities 
affect depression levels?

What recreational activities affect the frequency 
of emergency room visits among older adults living 
alone?

What are the recommendations for older adults 
to reduce their depression level and frequency of 
emergency room visits?

The current study aimed to investigate the 
effect of recreational activities on the lives of older 
adults living alone who visited the emergency room 
of a state hospital, their level of depression, and 
frequency of emergency room visits.

MATERIALS AND METHOD
Setting and Sampling 

This cross-sectional study was conducted in the 
Çankırı province of Türkiye. The study sample 
comprised 192 patients who visited the Emergency 
Room of the Çankırı State Hospital and satisfied 
the inclusion criteria. The study utilised both 
convenience (since older adults who visited the 
emergency department were included) and 
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purposive (because older individuals who lived 
alone were included) sampling methods.  Before 
starting the study, G-Power 3.1.9.4 software was 
used for power analysis. Within the scope of the 
Mann–Whitney U test, which was applied in a 
previous study using the Geriatric Depression 
Scale Short Form (GDS-15), the effect value was 
approximately d = 0.783 (14). Using this effect value 
and a 5% margin of error (p <0.05), the power value 
was calculated as 0.951 (95.1%) when working with 
76 observations.

A repeat power analysis was applied to 
determine the statistical power of the study after 
study. Within the scope of the Kruskal–Wallis test 
applied to the GDS-15 score variable in the current 
study, the effect value was approximately d = 0.280, 
with a 5% margin of error, and the power value was 
calculated as 0.942 (94.2%) when working with 192 
observations (Figure 1).

The inclusion criteria were as follows: age 
≥65 years, living alone, history of admission 
to the emergency room, voluntarily accepting 
participation in the study, having a stable health 
status, and having no problems in mental functions. 

The exclusion criteria were age <65 years and 
a psychiatric or neurological medical diagnosis 
preventing communication, dementia, and 
cerebrovascular disease.

Data collection tools

Older Adults Promotion and Recreational 
Activities Determination Form: This form utilised 
the literature to determine the participants 
sociodemographic data and recreational activities 
(5).

GDS-15: This form identified depression in the 
older population. The cut-off score is 5, and a score of 
>5 indicates a risk of depression, with 0–4 indicating 
no risk of depression, 5–8 indicating mild depression, 
9–11 indicating moderate depression, and ≥12 
indicating severe risk of depression. The 15-question 
scale was tested for validity and reliability regarding 
suitability for Turkish older people in Türkiye (15).

Data collection process

This study was explained to the individuals who 
visited the Emergency Room whose condition 
was stable, and questionnaires were administered 

Figure 1. Post-study power analysis
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personally and face-to-face after obtaining their 
signed consent forms between June and September 
2022. The first author was a nurse working in the 
emergency department of a hospital. The data 
collection process was conducted in the green 
area, which includes individuals who do not require 
urgent intervention and can wait; in the yellow 
area, which includes patients who are not in a life-
threatening position and whose treatment can be 
delayed; and in the Emergency Room observation 
rooms. Data were collected when the participant 
was alone to avoid restricting their free will.

Ethics 
Approval was obtained from the University Ethics 
Committee (meeting no. 25, Decision Date: 
21.04.2022) and Government Provincial Health 
Directorate (Number: E-64943697-799, Date: 
03.06.2022) before starting the study. This study was 
conducted in accordance with the Declaration of 
Helsinki and other international ethical guidelines. 
Informed consent was obtained from all the 
participants.

Statistics 
The data in this study were evaluated using the 
International Business Machines Statistical Package 
for the Social Sciences 24 (IBM SPSS). Frequency 
analysis and chi-square tests were performed. The 
data distribution normality was verified using the 
Shapiro–Wilk and Kolmogorov–Smirnov tests to 
select the appropriate statistical tests. Accordingly, 
either the Mann–Whitney U (between two groups) 

and Kruskal–Wallis (more than two groups) tests 
were used for group comparisons depending on the 
number of groups. Sequential logistic regression, 
binary logistic regression, and correlation analyses 
were performed.

RESULTS
The mean age of the participants was 76.23 ± 7.24 
years (range: 65–91); 59.38% were female, and 
22.92% were illiterate.

Depression levels 

The mean GDS-15 participant scale score was 7.51 
± 4.47, and the median was 7 (range: 0–15).

The mild-to-moderate-to-severe depression risk 
ratios of the participants are shown in Table 1.

Recreation and depression

A chi-square association test was performed on 
recreational activities that may have affected 
participants’ depression levels. Statistically 
significant independent variables were analysed 
using the GDS-15 score as the dependent variable 
and analysing their median values. Owing to the 
high number of variables in this study, significant 
variables affecting the level of depression are shown 
in Table 2. For instance, participants aged 65–74 
years had a significantly lower risk of depression 
than those aged ≥85 years (p<0.001; Table 2). No 
significant differences were found according to sex 
or educational status (not shown in Table 2).

Table 1. Depression risk levels of the participants according to their GDS-15 scores

n (%)

No Depression
(<5 points)

Mild Depression 
(5–8 points)

Moderate Depression 
(9–11 points)

Severe Depression 
(>11 points) Total

58 (30.2 %)
55 (28.6 %) 35 (18.2 %) 44 (22.9 %)

192 (100 %)
134 (69.8 %)
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Table 2. Comparison of participants’ GDS-15 score medians according to recreational activity variables

Variable Group n Median p D.C. (English)

Age	groups
65–74	(1) 78 6

<0.001** 3>175–84	(2) 82 8
85+ (3) 32 11

Duration	of	living	alone

Less	than	1	year	(1) 26 4.00

0.039**
3>1
4>1
5>1

1–5	years	(2) 70 8.00
5–10	years	(3) 38 7.00
10–15	years	(4) 38 9.00
15	years	and	over	(5) 20 8.00

Using	a	smartphone Yes 111 6.00 <0.001*No 81 10.00

Interested	in	music,	singing Yes 53 4.00 <0.001*No 139 9.00

Going for regular walks No 131 9.00 <0.001*Yes 61 4.00

Exercising Yes 126 5.50 <0.001*No 66 11.00

Cycling No 175 8.00 <0.001*Yes 17 3.00

Gardening Yes 69 5.00 <0.001*No 123 8.00

Volunteer work Yes 25 3.00 <0.001*No 167 8.00

Doing	activities	with	family	members Yes 99 5.00 <0.001*No 91 10.00
Activity	with	family	members 
(don’t	go	on	a	picnic)

No 108 9.00
<0.001*Yes 84 6.00

Frequency	of	contact	with	friends

Once a week (1) 67 6.00

<0.001**

3>1
Once	a	month	(2) 28 6.50 5>1
Several	times	a	year	(3) 17 9.00 3>4
Every	day	(4) 43 5.00 5>4
Never	to	meet	(5) 37 12.00 5>2

Participation	in	outing	events 
(concert,	exhibition,	theatre)

No 161 8.00 <0.001*Yes 31 3.00
Participation	in	outing	events 
(wedding,	entertainment)

No 119 9.00 <0.001*Yes 73 5.00
Participation	in	outing	events 
(sightseeing tours)

No 148 8.00 <0.001*Yes 44 3.00
Participation	in	outing	events 
(hobby	courses)

No 158 8.00 <0.001*Yes 34 4.00

Home	activities	(making	cakes,	pies)	 No 136 8.00 0.017*Yes 56 6.00

Home	activities	(knitting)
No 123 8.00

0.032*
Yes 69 7.00

Home	activities 
(playing	chess,	checkers)

No 182 8.00 <0.001*
Yes 10 1.00

Is	there	an	activity	that	you	want	to	do	but	can’t? Yes 56 6.00 0.012*No 136 8.00
*	Mann	Whitney	U	Test;	**	Kruskal	Wallis	Test;	D.C.,	Dual	Comparison;	p<0.05,	Statistically	significant;	Only	significant	variables	were	included	in	the	table	and	
insignificant	variables	were	not	included
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In addition, logistic regression analysis was 
applied to variables with significant relationships. 
Accordingly, participants who answered ‘yes’ for 
the variable ‘sports activities’, from the activities 
that the participants wished but could not do, 
were utilised as the reference group. However, the 
depression level of the participants who answered 
‘no’ was significantly higher (Odds Rate = 353.817; 
p = 0.004). That is, the depression levels of the 
participants who wished but could not participate 
in sports were higher than that of those who wished 
to participate and could.

Recreation and frequency of  
emergency room visits

A chi-square test was conducted on the recreational 
activity variables that may be related to the 
frequency of emergency room visits in the last 6 
months, and the statistically significant variables are 
summarised in Table 3.

Logistic regression analysis was also applied 
to the eight significant variables (Table 3). The 
frequency of emergency department visits in the 
last 6 months was a 5-level dependent, including 

Table 3. Recreational activity variables associated with frequency of emergency room visits

Variable Chi-Square Value p-value
Amount of drugs used daily 39.963 <0.001a

Existence of children 35.844 0.01a

Using a phone 25.069 0.01a

Presence of chronic disease 15.086 0.01b

Hypertension 9.691 0.04a

Cancer 9.686 0.04a

Exercising on an apparatus 9.621 0.02a

Surfing on the Internet 18.686 <0.001a

a: Pearson Chi-Square test, b: Fisher exact test

Table 4. Results of the sequential logistic regression analysis

Variables β Standard error Wald p OR

Number of drug uses

No medication -1.417 1.417 1.000 0.317 0.242

1–3 -0.772 0.465 2.762 0.097 0.462

3–5 -0.947 0.442 4.585 0.032 0.388

>5 Reference

Number of children 

None -1.038 0.839 1.532 0.216 0.354

1 -1.612 0.608 7.037 0.008 0.199

2 -1.364 0.543 6.312 0.012 0.256

3 -0.254 0.557 0.209 0.648 0.775

4 -0.322 0.568 0.321 0.571 0.725

≥5 Reference

Smartphone usage
Yes -1.672 0.441 14.372 0.000 0.188

No Reference

Cancer
No -2.278 0.944 5.828 0.016 0.102

Yes Reference
OR: Odds ratio, β: regression coefficient, p: probability value
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1, 2, 3, 4, and ≥5 visits in the last 6 months. In the 
analyses, a sequential logistic regression model 
was employed because of the structure of the 
dependent variable.

A sequential logistic regression model was 
constructed using a logit link function. The 
assumption of parallel curves, which is a sequential 
logistic model assumption, was satisfied, and 
the model’s compliance tests yielded statistically 
significant results. The factors affecting the 
frequency of emergency room visits are presented 
in Table 4.

Relationship between depression and  
frequency of emergency room visits
When the relationship between the frequency of 
emergency department visits in the last 6 months 
and GDS-15 scores was analysed using Spearman’s 
rho correlation coefficient, a low positive correlation 
was observed between the variables (n = 192; r = 
0.180; p = 0.013).

DISCUSSION
In a study conducted in Nigeria, the likelihood of 
depression was higher in lonely retirees than in non-
lonely retirees, and the prevalence of depression in 
lonely retirees was 52% (16). In a study conducted 
among older individuals in India, depression rates 
in lonely older individuals were higher than those 
in non-lonely older individuals (17). Herein, the 
prevalence of overall depression risk was 69.8%, 
whereas that of moderate-to-severe depression 
risk was 41%. To prevent the risk of depression, 
determining which recreational activities are 
meaningful in the lives of lonely older adults at high 
risk of depression is crucial.

In a study conducted in Tokyo, loneliness 
and weak social networks triggered depression; 
however, the effect of weak social networks was 
more dominant. Weak social networks are a social 
risk factor for mental health, even among non-lonely 

older adults (18). Another study comprising 3535 
older adults in Spain, the significant risk factor for risk 
of depression for lonely older individuals was weak 
social networks (9). Therefore, more social support 
from family and friends is necessary, especially in 
old age (19). This study revealed that engaging in 
various recreational activities that provide social 
interaction has a positive effect on depression levels 
among older adults living alone. Activities such as 
meeting friends, using smartphones, engaging in 
family activities, volunteering, going on picnics, and 
participating in outdoor activities were identified as 
important factors that supported the mental health 
of older adults.

In Greece, depression levels increased in lonely 
older adults as their physical activity declined (11). 
Thus, a significant relationship has been observed 
between physical activity and depression variables 
(20). In another study, a significant decrease was 
found in depression levels in older individuals who 
underwent exercise (21). Likewise, another study 
found that older adults who played music had 
lower levels of depression (22). Herein, recreational 
activities such as walking, exercising, cycling, 
gardening, and playing music were factors that 
influenced depression levels. 

One study found a significant relationship 
between depression and emergency room use 
(23). Similarly, in the current study, a weak positive 
correlation was found between the frequency of 
emergency room visits in the last 6 months and GDS-
15 score. This relationship suggests that emergency 
health needs may indirectly affect mental health 
in older adults. Individuals who frequently visit the 
emergency department are likely to experience 
increased stress and anxiety owing to health 
problems, which may affect their depression scores. 

Our study findings emphasise the importance 
of social support, interaction opportunities, and 
potential therapeutic effects of recreational activities 
for older individuals living alone. These results 
also provide a foundation for the identification of 
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meaningful recreational activities and development 
of intervention strategies along with evidence-
based data for health policies and social service 
programs.

LIMITATIONS
The results of this study cannot be generalised for 
a larger population, as this study was conducted 
on older individuals admitted to the emergency 
department of a state hospital in a province and 
due to the presence of cultural differences. Thus, 
further multicentre studies that include different 
societies are warranted.

CONCLUSION
Advanced age, duration of loneliness, interaction 
with family members, meeting friends, physical 
exercise, walking, cycling, smartphone use, going 
on picnics with family members, making cakes and 
pastries at home, knitting, going to concerts and 
movies, going on excursions, attending courses, 
and gardening are all depression associated 
factors. Additionally, the desire of an older adult 
wanted to engage in sports is a significant predictor 
of depression in regression analysis. The number 
of medications received, number of children, 
smartphone use, and cancer status were factors that 
affected the frequency of emergency room visits. The 
frequency of emergency room visits proportionally 
increased with the level of depression.

Policy recommendations

The recreational activities identified in this study 
should be increased to protect the health of older 
adults. Local governments should open active 
living centres for older individuals to engage in 
social and artistic activities to allow them to access 
and form extensive social networks. Additionally, 
‘Will you be my grandson’ or ‘Will you be my 
grandfather or grandmother’ projects that bring 

young and old individuals together can be planned. 
‘3rd age universities’, which have recently become 
prevalent worldwide, should be expanded, as this 
project, which is conducted within universities and 
accepts only older adults, allows older adults to 
participate in healthy living classes, knitting, and 
exercise. Finally, cafeterias could be established in 
neighbourhoods and branded as ‘coffee houses for 
older adults.’ Thus, older adults are encouraged to 
interact socially with others.

REFERENCES
1. Cohen-Mansfield J, Hazan H, Lerman Y, Shalom V. 

Correlates and predictors of loneliness in older-
adults: a review of quantitative results informed by 
qualitative insights. Int Psychogeriatr. 2016; 28(4): 
557-76. (DOI:10.1017/S1041610215001532) 

2. Choi S. The effects of health status, leisure life, and 
social relationship satisfaction on depression of 
elderly people who live alone. Int J Adv Appl Sci. 
2022; 9(6): 16-25. (DOI:10.21833/ijaas.2022.06.003).

3. D Simmons, K Moore. Recreation. In: J Jafari, H Xiao 
(Eds). Encyclopedia of Tourism. Springer, Cham, 
2016. (DOI:10.1007/978-3-319-01384-8_299).

4. Muchiri WA, Olutende OM, Issah W, Kweyu IW, 
Vurigwa E. Meaning of physical activities for the 
elderly: a review. Am J Sports Sci Med. 2018; 6(3): 
79-83. (DOI:10.12691/ajssm-6-3-3).

5. Yayla Ö, Güven Y. Electronic sports: an evaluation 
from recreational activity perspective. Dokuz Eylul 
Univ J Grad Sch Soc Sci. 2020; 22(1): 283-301. 
(DOI:10.16953/deusosbil.546080).

6. Street G, James R, Cutt H. The relationship 
between organised physical recreation and mental 
health. Health Promot J Austr. 2007; 18(3): 236-39. 
(DOI:10.1071/he07236) 

7. Rejeski WJ, Brawley LR. Functional health: 
innovations in research on physical activity with 
older adults. Med Sci Sports Exerc. 2006; 38(1): 93-9. 
(DOI:10.1249/01.mss.0000183191.65316.0a) 

8. Rising KL, Padrez KA, O’Brien M, Hollander JE, 
Carr BG, Shea JA. Return visits to the emergency 
department: the patient perspective. Ann Emerg 
Med. 2015; 65(4): 377-86.e3. (DOI:10.1016/j.
annemergmed.2014.07.015) 



2024; 27(4):416−424

424

9. Domènech-Abella J, Lara E, Rubio-Valera M, et al. 
Loneliness and depression in the elderly: the role of 
social network. Soc Psychiatry Psychiatr Epidemiol. 
2017; 52(4): 381-90. (DOI:10.1007/s00127-017-1339-
3) 

10. Boyd M, Calvert C, Tatton A, et al. Lonely in a 
crowd: loneliness in New Zealand retirement village 
residents. Int Psychogeriatr. 2021; 33(5): 481-93. 
(DOI:10.1017/S1041610220000393) 

11. Christodoulou E, Pavlidou E, Mantzorou M, et 
al. Depression is associated with worse health-
related quality of life, lower physical activity levels, 
and inadequate sleep quality in a Greek elderly 
population. Psychol Health Med. 2023; 28(9): 2486-
500. (DOI:10.1080/13548506.2023.2221446) 

12. Li CL, Wang CY. The factors affecting life satisfaction: 
recreation benefits and quality of life perspectives. 
SER. December 2012; 14(4): 407-18. (DOI:10.5297/
ser.1404.001).

13. Raadik J, Cottrell SP, Fredman P, Ritter P, Newman P. 
Understanding recreational experience preferences: 
application at Fulufjället National Park, Sweden. 
Scand J Hosp Tourism. 2010; 10(3): 231-47. (DOI:10
.1080/15022250.2010.486264).

14. Değer TB, Çakmak HS, Bozkurt E, Eminsoy B. 
Depression in older people during the Covid-19 
curfew. J Basic Clin Health Sci. 2021; 5(2): 6-14. 
(DOI:10.30621/jbachs.843941).

15. Durmaz B, Soysal P, Ellidokuz H, Isik AT. Validity and 
reliability of geriatric depression scale-15 (short 
form) in Turkish older adults. North Clin Istanb. 2018; 
5(3): 216-20. (DOI:10.14744/nci.2017.85047) 

16. Igbokwe CC, Ejeh VJ, Agbaje OS, Umoke PI, Iweama 
CN, Ozoemena EL. Prevalence of loneliness and 
association with depressive and anxiety symptoms 
among retirees in Northcentral Nigeria: a cross-
sectional study. BMC Geriatr. 2020; 20(1): 153. 
(DOI:10.1186/s12877-020-01561-4) 

17. Damor N, Yogesh M, Makwana N, Trivedi N, 
Kagathara J. Prevalence and predictors of loneliness 
and its association with health-seeking behaviours 
among the elderly population, Gujarat, A 
community-based cross-sectional study. J Fam Med 
Prim Care. 2024; 13(7): 2719-23. (DOI:10.4103/jfmpc.
jfmpc_2012_23) 

18. Sakurai R, Kawai H, Suzuki H, et al. Poor Social 
Network, Not living alone, is associated with 
incidence of adverse health outcomes in older 
adults. J Am Med Dir Assoc. 2019; 20(11): 1438-43. 
(DOI:10.1016/j.jamda.2019.02.021) 

19. Gariépy G, Honkaniemi H, Quesnel-Vallée A. Social 
support and protection from depression: systematic 
review of current findings in Western countries. Br 
J Psychiatry. 2016; 209(4): 284-93. (DOI:10.1192/bjp.
bp.115.169094) 

20. Dao AT, Nguyen VT, Nguyen HV, Nguyen LT. Factors 
associated with depression among the elderly living 
in urban Vietnam. BioMed Res Int. 2018; 2370284. 
(DOI:10.1155/2018/2370284) 

21. Er F. The effect of physical exercise on physical 
fitness and depression levels of the elderly. Mediterr 
J Sport Sci. 2022; 5(2): 881-94. (DOI:10.38021/
asbid.1210042).

22. Çınar Yücel Ş, Eşer İ, Khorshid L, Çelik S. The effect 
on sleep quality of music in older people in rest 
home. J Human Sci, 2016; 13(3): 3939-50. (https://
www.j-humansciences.com/ojs/index.php/IJHS/
article/view/3753)

23. Guterman EL, Allen IE, Josephson SA, et al. 
Association between caregiver depression and 
emergency department use among patients with 
dementia. JAMA Neurol. 2019; 76(10): 1166-73. 
(DOI:10.1001/jamaneurol.2019.1820) 


