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ABSTRACT

The aim of the study was to determine the oral health
status and treatment needs of elderly residents of
residential homes in Riyadh, Saudi Arabia. Methods:
Among 129 elderly residents, 83 (51 males, and 32
females) of them were interviewed and clinically ex-
amined according to WHO criteria by two calibrat-
ed dentists. Results: The mean age of the subjects
was 72 + 8.5. Male subjects had a higher smoking
rate than females. Among elderly subjects below 74
years old, 20.8% had a functional dentition (> or =
20), while only 6.7% for those aged greater or equal
to 75 years (p = 0.0004). Mean number of the sound
teeth in all subjects was 6.7 £+ 8.5. The mean number
of DMFT was 18.6 = 12.6. The missing component
was the highest (16 = 13) for both genders. The mean
number of decayed roots was 2.75 + 3.95 in males and
0.63 = 1.96 in females. Overall, males had more sound
and decayed teeth and less filled and missed teeth
than females. There was no significant difference be-
tween males and females in periodontal problems
except the calculus scores. The majority of subjects in
need for tooth extraction were male subjects. With no
gender difference 63% were in need for restorations,
40% needed upper and lower full dentures. Need for
partial dentures was 38% upper and 48% lower.
Conclusion: The oral health of the institutionalized
elderly population in Saudi Arabia is generally poor
and their treatment needs are high.
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1. INTRODUCTION

Oral health care for the increasing number of older resi-
dents living in nursing and elder-care homes continues to
challenge caregivers, who are already overworked, to
provide the necessary support for daily health mainte-
nance. Taking into account senility due to old age, the
caregivers assume overall responsibility of providing
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good oral care practices while continuously monitoring
oral health to avoid the occurrence of dental disease [1].
Older-age people comprise a substantial portion of the
population and the number is expected to increase expo-
nentially due to changes in the life expectancy brought
about by economic development in many parts of the
world. The number of persons 60 years and older is ex-
pected to increase from about 670 million to almost bil-
lion worldwide by the year 2050 [2], representing a 3-
fold increase [2,3]. Approximately 80% of older people
reside in the developed world, with the majority housed
in nursing and eldercare homes. In 2010, the number of
people 65 years and older in Saudi Arabia was approxi-
mately 778,000, which represents 4% of the total popula-
tion [4].

Saudi Arabia, with a population of about 21 million, is
rapidly developing. In the recent past, Saudi Arabia has
experienced an incredible economic escalation, which
has greatly influenced the people’s way of life. The per-
centage of the population over 60 years of age is rising
and is expected to more than double by 2020, from ap-
proximately 1 million (4% of the population) to roughly
2.5 million (7% of the population) [5]. Although the ma-
jority of older people live independently in the commu-
nity in Saudi Arabia, a growing number live in institu-
tions. Dental caries is one of the most significant health
problems facing the Saudi Arabian population. Some
studies have reported that Saudi Arabian adolescents and
adults have a high caries rate [6]. A literature search re-
vealed only one study that focused on dental health
problems in non-institutionalized older Saudi’s [7].

The increasing population of older people will result
in an increasing demand for dental care services. Exten-
sive attention at the national level directed at oral health
in children has overshadowed the concerns of older peo-
ple. The lack of appropriate public health or policy in-
terventions focusing on older people in Saudi Arabia has
resulted in deterioration in their health. Thus, unless
there is a paradigm shift in the dental care, older people
will continue to suffer and the demand for dental care
will surge [8].

L,o% Scientific

+03

%% Research


mailto:sharifa.a.m.alshehri@hotmail.com

308 S. A. M. Al-Shehri / Open Journal of Stomatology 2 (2012) 307-313

Assessment of the oral health status and the needs of
the growing number of homebound and institutionalized
older people will aid in the organization of a preven-
tion-oriented oral health care program to improve the
quality for life of older people who are institutionalized.
In addition, this survey will provide a good environment
for a more extended and accurate nationwide study of the
dental health status in older people. Dental professionals
and oral health policy planners require more up-to-date
and accurate information about the patterns of the dis-
ease among the elderly population to predict possible
disease trends and establish plans for future goals. The
aim of the present study was to determine the oral health
status and treatment needs of older residents in residen-
tial homes in Saudi Arabia.

2. RESEARCH METHODOLOGY

In-depth interviews and clinical examinations were con-
ducted according to the criteria of the World Health Or-
ganization (WHO) in two residential homes in Riyadh,
Saudi Arabia, in June 2009. Of the 129 residents, 46
were not involved in the study, either because they did
not want to participate in the study or because of various
physical and mental disorders; therefore data were col-
lected from 83 (64%) residents. Information on sex, age,
and assessment of coronal and root caries, periodontal
disease, dental status, and related treatment needs was
obtained through clinical examination. A pre-test of the
clinical examination was performed by two dentists who
calibrated their exams in a pilot study of 10 people who
had characteristics similar to those of the study group.

Participation was voluntary and consent was obtained
from all the participants before the dental examinations
were performed. Findings from the screening examina-
tion were recorded on a specially prepared sheet based
on the WHO health form [9]. After face-to-face inter-
views, the two dentists performed oral examinations. In
the clinical examination, coronal decay (decayed, miss-
ing, filled teeth; DMFT) and root decay, periodontal dis-
ease (Community Periodontal Index, CPI), denture status,
and related treatment needs were assessed. For function-
ally independent residents, the clinical examinations were
performed in a dental chair using a dental operating light
at the dental surgery clinic of the residential home. Func-
tionally dependent residents were examined under artifi-
cial light in their rooms.

A CPI probe (Martin, Solingen, WHO 973/80, Ger-
many) was used for caries diagnosis without applying
pressure to dental fissures and surfaces according to
WHO criteria and without radiographs. Soft and rough
colored areas were recorded as caries, while hard areas
were recorded as healthy. Existing restorations were also
assessed for caries. Caries of the crown and root were
recorded separately. The CPI was used to assess perio-
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dontal disease. The 10 index teeth examined were 17, 16,
11, 26, 27, 37, 36, 31, 46, and 47. Each sextant that con-
tained at least two functional teeth was assigned a code
number. The condition of the most affected site in that
sextant was recorded. Calculus was recorded as present
or absent on the buccal, lingual (palatal), mesial, and
distal tooth surfaces. Bleeding on probing was recorded
as present or absent and pocket depth was measured from
the free gingival margin to the base of the sulcus. Sub-
jects were classified according to the highest code num-
ber (codes 0 - 4) assigned to any sextant of their mouth.
Denture need was assessed in accordance with the
WHO assessment form as: (0) no prosthesis needed; (1)
One-unit prosthesis needed (one tooth replacement) (2)
Multi-unit prosthesis needed (more than one tooth re-
placement); (3) A combination of one- and/or multi-unit
prosthesis needed; and (4) Full prostheses needed.

3. DATA ANALYSIS

Summary statistics were calculated to describe the char-
acteristics of the study population and the severity of oral
health problems of the participants, including the propor-
tion, mean, median, and standard deviation for each sub-
ject, and the numbers of teeth that were sound, decayed,
missing, and filled were counted. The Chi-square test or
Fisher’s exact test was used to compare the frequency
distribution between compared groups. Because the data
were not normally distributed, a non-parametric approach
(Wilcoxon test) was used to compare men and women. A
p-value of less than 0.05 was considered significant. All
of the analyses were performed using the Statistical
Package for Social Sciences (SPSS version 19, Chicago,
Illinois).

4. RESULTS

The characteristics of the participants are presented in
Table 1. There were 51 men, and 32 women, with a
mean age of 72 + 8.5 years. Of the 51 men, 88% were
under the age of 80 years compared with 53% of the
women (p = 0.0034). Overall, 75% of the subjects were
below 80 years of age, and 25% were above 80 years (21
subjects). The smoking rate was higher for men than for
women: 39% vs 16% (p =0.001).

The number of remaining teeth in the subjects is pre-
sented in Table 2. Subjects 74 years of age and under
had more teeth than subjects 75 years and older, and men
had more remaining teeth than women. Among subjects
74 years of age and under, 20.8% had more than 20 re-
maining teeth, while only 6.7% of those 75 years or older
had more than 20 remaining teeth (p = 0.0004). This dif-
ference was observed for both men (24.3% vs 14.3%)
and women (12.5% vs 0.0%). A higher proportion of
men than women had >20 teeth: 11 (20.8%) vs 2 (6.7%).

OPEN ACCESS



Table 1. Age distribution and smoking status of institutional-

ized older persons by sex.
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Men (n=51) Women (n = 32) Total (n = 83)

Characteristics n (%) n (%) n (%) p-value”
Age
<70 34 (66.7) 13 (40.6) 47 (56.6)
70 -74 3(5.9) 3(9.4) 6(7.2)
75-179 8 (15.7) 1(3.1) 9(10.8) 0.0034
80 - 84 3(5.9) 7(21.9) 10 (12.0)
>85 3(5.9) 8(25.0) 11 (13.3)
Smoking
Non-smoker 31 (60.8) 26 (83.9) 57 (69.5)
Moderate 3(5.9) 5(16.1) 8(9.8)  0.0010
Heavy 17 (33.37) 0(0.0) 17 (20.7)

"Fisher’s exact test.

Table 2. Distribution of remaining teeth in institutionalized

elderly subjects by age and gender.

Number of remaining teeth

Age/ Total, B

Gender Groups <4 5-19 >20 n (%) p-value
<74 9(24.3) 19(51.4) 9(243) 37(72

Male (24.3) GL4) 9043) (72) 0.0376
>75 9(64.3) 3(21.4) 2(143) 14(28)
<74 6(37.5) 8(50.0) 2(12.5) 16(50

Female ( ) (50.0) (12.3) (50) 0.0382
>75  13(81.3) 3(18.7) 0(0.0) 16(50)
<74 15(28.3) 27(50.9) 11(20.8) 53 (39

Total (28.3) (50.9) ¢ ) 39 0.0004
>75  22(733) 6(20.00 2(6.7) 30(61)

"From Fisher’s exact test.
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The dental status of older people in the Riyadh institu-
tions is shown in Table 3. Mean number of the sound
teeth in all subjects was 6.7 £ 8.5 (£SD). Men had more
teeth than women (mean: men, 8.2; women, 4.3). The
total number of decayed teeth was 146 in men and 36 in
women, translating to a mean of 2.9 + 3.8 in men and
1.1 £ 2.9 in women (p = 0.0018). Of 1336 missing teeth,
605 were recorded in men (mean 11.9 + 12.5) compared
to 731 in women (22.8 = 11.2). The total number of
DMFT was 1545, 754 for men and 791 for women.
Mean number of DMFT was 17.8 £ 12.6 in men and
24.7 £ 10.0 in women. Mean number of decayed roots
was 2.8 £ 4.0 in men and 0.6 £ 2.0 in women. The men
had 3 filled teeth compared to 24 in women with a mean
of 0.1 £ 0.3 in men and 0.8 + 1.8 in women. Overall,
men had more sound and decayed teeth, and fewer filled
and missing teeth than women. Smokers had signifi-
cantly higher DMFT scores than non-smokers (Table 4).

Assessment of the periodontal status based on the CPI
scores indicated that only 7 subjects showed six sextants
with healthy periodontal status. The incidence of perio-
dontal problems did not differ significantly between men
and women, except for calculus scores 26 (51%) in men,
9 (28.1%) in women indicating that women may have
better oral hygiene (Table 5).

There were 33.7% subjects who needed one surface
filling, while an additional 28.9% required two or more
surface fillings, and 48.2% needed to undergo a tooth
extraction. Men comprised the majority of people re-
quiring a tooth extraction (68.6%; Table 6).

Table 3. Summary statistics of dental status in institutionalized older persons by sex.

Dental status Women Total p-value*
Number of sound teeth (n) 136 555
Mean + SD 82+93 43+6.4 6.7+8.5
Median 5 1 3 0.0635
Minimum - Maximum 0-31 0-23 0-31
Number of decayed teeth (crown) (n) 146 36 182
Mean + SD 29+3.8 1.1£2.9 22+3.6
Median 2 1 1 0.0018
Minimum - Maximum 0-17 0-12 0-17
Number of missed teeth (crown) (n) 605 731 1336
Mean + SD 11.9+12.5 22.8+11.2 16.1 £13.1
Median 5 29 14 0.0003
Minimum - Maximum 0-32 0-32 0-32
Total number of DMFT (n) 754 791 1545
Mean + SD 17.8 £ 12.6 24.7+10.0 18.6 +12.6 0.0012
Median 13 31 21 ’
Minimum - Maximum 0-32 0-32 0-32
Number of decayed (root) (n) 140 20 160
Mean + SD 2.8+4.0 0.6 £2.0 19.3+3.5
Median 1 0 0 0.0002
Minimum - Maximum 0-18 0-10 0-18
Total number of filled (n) 3 24 27
Mean + SD 0.1+0.3 0.8+1.8 03+1.2
Median 0 0 0 0.008
Minimum - Maximum 0-2 0-8 0-8

"From the Wilcoxon test.
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Table 4. Comparison of DMFT scores between smokers and non-smokers.

Smokers Non-smokers .
Sex p-value
n Mean + SD n Mean + SD
Men 20 13.85+34 32 10.56 £ 5.52 0.012
Women 5 15.60 + 0.54 25 12.88 £ 4.65 0.008
Total 25 1420+ 3.12 57 11.52+5.25 0.006

"Based on a two sample independent t-test.

Table 5. Distribution of periodontal status (CPI score) of institutionalized older persons

by sex.
Men n (%) Women n (%) Total n (%) p-value
Periodontal status (CPI score):
Sound 4(7.8) 309.4) 7(8.4) 0.807
Bleeding on probing 7 (13.7) 8 (25) 15 (18.1) 0.194
Calculus 26 (51.0) 9(28.1) 35(42.2) 0.040
Shallow pockets 10 (19.6) 5(15.6) 15 (18.1) 0.646
Deep pockets 1(2.0) 0(0.0) 1(1.2) 0.425

Table 6. Distribution of treatment needs in institutionalized older persons by sex.

p-value

Treatment needs Men (n =51) n (%) Women (n =32) n (%) Total (n =83) n (%)
One surface filling 21 (41.2) 7(21.9) 28 (33.7)
Two or more surface fillings 18 (35.3) 6 (18.8) 24 (28.9)
Extraction 35 (68.6) 5(15.6) 40 (48.2)

0.070
0.106
<0.0005

Table 7 shows the prosthetic status and need. For the
upper jaw, there were 87% (n = 72) without a prosthesis,
6% with a full removable (n = 5) prostheses, and 7.4%

Table 7. Prosthetic status and need in institutionalized older

persons by sex.

(n = 6) with at least 1 bridge. Men and women had a ;;{i/:) \xo([:/l:;l ;2:21) p-value’
similar distribution (p = 0.6905). Similar to the upper jaw, Prosthetic status: upper
the maiority (93%) of subjects had no prostheses for the No prosthet.ic 45(882) 27(844) 72(87)  0.6905
lower jaw, while 4.8% had a bridge and 2.4% had a full Bridee 3659 161 45
lower denture. More than one bridge ~ 1(2.0)  1(3.1)  2(2.4)

The distribution was not different between men and Full removable 239 3(94)  5(6.0)
women (p = 0.3302). Table 7 shows the distribution of Prosthetic status: lower
prosthetic needs. For the upper jaw, approximately 38% No prosthetic 49 (96) 28(87.5) 77(93) 0.3302
required multi-unit prostheses, and 44% required a full Bridge 1@20) 3094 43438
prosthesis. Though the overall comparison was not sig- Full removable 120 13DH 224
nificant (p = 0.1306), men tended to have a slightly Prosthetic need: upper
higher need than women for multi-unit prostheses (42% No need 5(100) - 2(62)  7(35)  0.1306
vs 31%) and for a combination of multi-unit and full One unit L@o 2062 367
prostheses (10% vs 0%). Men had a slightly lower need Mun}_un.lt 21620 1061 - 3168
for full prostheses than women (36% vs 56%). combination > (100) 0 > 6D

- pr 5C5 full 18(36.0) 18(56) 36 (44)

A similar distribution pattern was observed for the Prosthetic need: lower
lower jaw. The higher needs were for multi-unit bridges No need 360) 132 4@49) 00611
(48%) and full prostheses (40%). Men had slightly One unit 0 2(6.5) 2(2.5)
higher needs for multi-unit bridges than women (54% vs Multi-unit 27(54.0) 12(39) 39 (48)
39%) and lower needs for full prostheses (32% vs 52%). combination 4(8.0) 0 4 (4.9)
In addition, 6.0% of men and 3.2% of women did not full 16(32.0) 16(52)  32(40)

require a prosthetic for their lower jaws.

Copyright © 2012 SciRes.
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5. DISCUSSION

The findings of the present study established that oral
health care screening is imperative and effective, par-
ticularly for the identification and assessment of dental
needs and oral health status of older people in residential
homes. Although the present study has some limitations,
such as evaluation of institutionalized older people in
only one major city with higher economic status and
better levels of health care services, the findings warrant
further studies including residential homes in several
cities throughout Saudi Arabia to provide a reliable and
holistic picture of the oral health status in the country.
Additionally, the lack of demographic information for
those residents who did not participate in the study
makes it difficult to estimate the magnitude of the selec-
tion bias.

The group of subjects included in the present study
was not presumed to be representative of the entire sen-
ior adult Saudi population, but our aim was to investigate
and report oral health status and its indicators in a con-
venient sample of institutionalized Saudi elderly. The
data revealed that most of the older people in two resi-
dential homes were under 70 years of age, mainly due to
the moderate life expectancy and the social norm that the
majority of older people are taken care of by the com-
munity.

Severe dental caries and periodontal disease are the
major reasons for tooth extraction [10-12]. In this study,
caries was the primary cause of tooth loss. Additionally,
heavy smokers had higher DMFT scores than non-
smokers, consistent with the findings of Jette et al. [13]
and Morita et al. [14], who reported that tobacco use is a
risk factor for tooth loss, particularly among people with
a high consumption over many years.

The number of teeth remaining in older people serves
as a measure of oral health. The functionality of subject
dentition depicted by the number of retained teeth at the
age of 75 years and above was a low value (6.7%)
among subjects. These results are very close to those
reported for older Turkish institutionalized subjects [15].
In contrast, in Germany and Denmark 29% and 40% of
older people, respectively, retain more than 20 teeth,
particularly at the age of 75 and above. This improve-
ment is thought to result from the continuous and regular
utilization of dental care services, especially preventive
therapy and specialized treatment [16,17].

The mean number of sound teeth present in the older
people was 6.7 in this study compared to 13.8 in Austra-
lia (Saub & Evans) [8] and 3.7 in Turkey (Unluer et al.)
[15]. Some similarities were observed in the mean num-
ber of decayed teeth: 2.2 in both this study and in Turkey
[15]. Great variations were observed in the number of
missing teeth, however, with our study showing a mean
of 16.1 in contrast with 28.2 in Turkey [15]. These dis-
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crepancies could be due to the lower mean age of the
current population and the relative accessibility and
availability of dental care services in Saudi Arabia.

The prevalence of caries as expressed in terms of
DMEFT was 18.6, of which the missing component com-
prised 16.10. This score was higher for non-institution-
alized older Saudi patients reported by Zahrani [7].
Turkish [15], Australian [8], and Spanish [18] studies
reported values of 28.2, 24.7, and 25.1, respectively. The
figures were slightly higher, however, compared with
those in non-institutionalized older people in other coun-
tries. For example, DFMT levels are 13.5 in India [19]
and 12.5 in China [20].

The high missing component of the DMFT score for
older people could be related to the belief in some com-
munities that tooth extraction is considered by many to
be the most acceptable treatment for dental disease [21,
22]. It is presumed that the increase in edentulism and
denture demand implies that all preventive measures
were inadequate and that secondary restorative measures
also failed, which represents a major weakness in the
dental care system.

The decreased number of remaining teeth in the older
people leads to lower numbers of filled and decaying
teeth as people age. It is worth noting, therefore, that as
more adults retain their teeth into advanced old age, the
risk of contracting dental disease increases and therefore
the need for dental care services for the older people also
increases [23].

Mean number of untreated dental caries in our study
sample was 2.2 and the mean number of restored teeth
was 0.3, consistent with reports from other developed
countries. In China, the second national oral health sur-
vey revealed that the mean number of decayed and filled
teeth was 2.5 at old age [20], and a study in India also
reported a mean number of decayed teeth of 2.5 [19]. In
a recent survey of 65 to 74-year-olds in Madagascar [24],
the mean DMFT score was 20.2; untreated dental caries
was high (DT = 5.3), whereas the number of restored
teeth was low (FT = 0.4). On the other hand, a study car-
ried out in Australia on people aged 70 years and over [8]
indicated that the mean number of filled teeth was 8.3
per subject for coronal caries.

In the present study, men had more caries, but fewer
filled teeth, than women and these results are similar to
those of other studies [7,15,25]. The relatively high per-
centage of filled teeth observed among women suggests
that women are more aware of their dental problems.
Unlike in the Turkish study [15], the prevalence of root
caries was higher in men than in women, consistent with
the report by Alzahrani for non-institutionalized Saudis
[7].

We were surprised to find almost no deep pockets in
our study sample and this finding indicates a probable

OPEN ACCESS



312 S. A. M. Al-Shehri / Open Journal of Stomatology 2 (2012) 307-313

sample selection bias toward healthy subjects. Shallow
pocketing was slightly higher (18.1%) compared to the
report by Ulner et al. study [15] in Turkey (10.2%). A
slight difference was also observed in the CPI scores on
bleeding on probing with our finding of 18.1% compared
t0 22.4% [15].

The prevalence of calculus in subjects of the present
study was 42.2%, with 51% in men and 28.1% in
women. The prevalence of calculus is an indication of
the level of oral hygiene and the frequency of con-
tinuous regular dental care, especially in this particular
population. Similar findings were reported for studies
of non-institutionalized subjects [7]. The results, how-
ever, were substantially lower than the 82% reported
in the UK by Frenkel et al. [26].

Treatment needs were generally higher in men than in
women, but the difference was not significant except in
regard to the need for extraction. Men had more badly
decayed teeth and hopeless retained roots than women.
Generally, the need for tooth extraction was very high,
i.e., almost half of the subjects, consistent with previous
studies performed in Athens [27]. The present study also
showed higher percentages of teeth requiring extraction
compared to the findings of Peltola et al. [23], who re-
ported that 42% of dentate subjects needed extraction,
and compared to Saub and Evans [8], who reported that
20% of dentate subjects required extraction due to dental
caries and periodontal disease. In the present study, 63%
of the dentate subjects required at least one restoration.
Saubs and Evans reported similar characteristics, with
64% of their study sample requiring at least one restora-
tion [8].

Remarkably, the majority of subjects (87% for the
upper jaw and 93% for the lower) were able to function
without prosthetic replacement of the missing teeth de-
spite the high need for multi-unit bridges or full dentures
(82% for the upper jaw and 88% for the lower jaw). The
shortened dental arch in partially edentate subjects could
be a reason for the adequate function despite the lack of a
prosthetic replacement. Compared with other studies, the
older subjects in the present study had undergone more
extractions and fewer restorative treatments. Nearly
100% of the utilization of restorative dental treatments,
such as prosthetics and dentures, has been recorded in
institutionalized older people, particularly in studies per-
formed in Finland [28]. The absence of prosthetic re-
placement for missing teeth (93% of subjects with miss-
ing teeth) was much higher than that (50%) in Australia
reported by Saub and Evans. Compared to the 2.4% of
subjects with full lower dentures in this study, 16% of
the subjects wore full lower dentures in the Australian
study [8].

Relatively few epidemiologic studies of tooth loss at
old age have been conducted in developing countries. In
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the developing countries, however, access to oral health
services is limited and teeth are often extracted because
of pain or discomfort, or because of the lack of materials
needed for dental treatment.

Further research in this field is needed to help acquire
precise data and information vital for directing policy
changes in public institutions in Saudi Arabia. Particu-
larly important are the implications for the provision of
affordable preventive therapy and treatment methods
aimed at improving the overall quality of the oral health
and life of older people. The study findings provide a
general overview on the oral health status and the man-
agement of dental diseases for older people living in
residential institutions in Saudi Arabia. These findings
provide information vital to the dental profession, re-
searchers, and patients, and describe avenues for diver-
gent approaches to oral management while providing the
required guidance.

6. CONCLUSION

The oral health of the institutionalized elderly population
in Saudi Arabia is generally poor, based on the high
number of cases of decaying and missing teeth, and the
need for medical intervention. There is an urgent need to
persuade people to adopt preventive therapy while also
seeking medical interventions to enhance the retention of
natural teeth into advanced age. Policy changes are re-
quired to entrench the development of oral health care
services into the overall health plan of institutions host-
ing older people. The ministry of health in Saudi Arabia
should make oral health care services more accessible
and affordable to older people by introducing flexible
programs that will allow geriatric specialists to visit
eldercare residential homes. Provision of oral health care
to older people will not only lead to economic savings
but will also reduce the work burden of the caregivers.
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