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Abstract

Background

This study deals with management of a group of elderly patients with a history of leprosy
and hand deformities by a multidisciplinary team of dentists and occupational therapists.
Assistive technology devices have been developed to allow such patients to obtain indepen-
dence in oral self-care and can be a cost-effective approach to improving oral care in this
population. The objective of this study was to describe the development of assistive devices
to facilitate daily oral hygiene in older people with enduring leprosy-related impairments.

Methodology

Case study realized among elders with a history of leprosy residents in a former isolation
colony in Betim, Minas Gerais, Brazil. The elders were evaluated for dependence on others
for denture hygiene and mouthwash using the Daily Oral Hygiene Activity Index (ADOH).
Those deemed patrtially or completely dependent on others were eligible for an intervention
based on assistive technology. We adopted a personalized approach to each case, taking
into account medical history, physical impairment and living environment. Six months after
the intervention, the participants were assessed again using the ADOH and an unstructured
interview about use of the devices.

Principal findings
Assistive devices for denture hygiene and mouthwash were developed for 16 elders. These

devices facilitated oral hygiene in most patients and there was no worsening in any of the
cases. Patients’ report suggested they were satisfied with the devices provided.
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Conclusions

This study demonstrated that assistive devices can facilitate oral hygiene activities in lep-
rosy patients. It also reinforces the importance of using a multidisciplinary team for the reha-
bilitation of these patients.

Introduction

Leprosy is a chronic disease caused by Mycobacterium leprae, which if left untreated, can lead
to severe disabilities as a result of the neurological impairment, that affect primarily the periph-
eral nerves and secondarily the skin and other organs [1]. Global efforts to reduce the preva-
lence of leprosy have borne fruit, with rates decreasing over recent decades [2]. However,
Brazil is one of the 22 “global priority countries” and it was one of the three countries that
reported >10 000 new cases of leprosy in 2016 [3]. In 2015, the World Health Organization
(WHO) [4] reported that the proportion of new grade-2 disability cases was 6.7% globally, cor-
responding to a detection rate of 2.5 per million population [2].

In Brazil, leprosy patients were isolated as a prophylactic measure and this approach was
maintained until the 1980s, when residents were directed to leave the colonies [5]. However,
there are still many cured patients who are living in colonies and there are many of these com-
munities around the world today, including 36 in Brazil [6]. These survivors are now elders
and are living with the sequelae of the disease [7]. A study conducted in a former Brazilian lep-
rosy colony found that 86.7% of the population had bone deformities, especially ankylosis of
the joints and clawed hands and feet. Other Brazilian study showed that 79.8% of the elders
with history of leprosy had grade-2 disabilities [8]. Other non-orthopedic complications
included ciliary madarosis, saddle nose and blindness [6]. An Indonesian study of individuals
with leprosy-related disabilities showed that 76.7% exhibited physical impairments, and most
of the impairments were associated with the feet (47%), while 31% with the hands, and 11%
with the eyes [9].

Such disabilities restrict the social life [9, 10] and quality of life of the individuals affected
[9-11]. Moreover, this condition can be associated with dependence on others for daily activi-
ties, including oral hygiene. A study revealed that difficulty performing routine oral hygiene
activities was the main factor related to oral health problems in patients with leprosy [12]. Oral
hygiene is a self-care task crucial for the maintenance of health [13-16]. An accumulation of
biofilm on dentures is a causative agent for oral infections, especially denture-related stomati-
tis [14, 16], and acts as a reservoir of bacteria and fungi that are implicated in the development
of aspiration pneumonia [13, 14].

Measures that increase disabled people’s independence in activities of daily living can
increase their social inclusion and improve their quality of life [17-20]. The Singular Therapy
Project (STP) was chosen as a strategy for planning assistive technology-based interventions
with for leprosy patients [21]. An assistive technology device is designed to compensate for
physical deficiencies and it aims to maintain or improve functional skills of persons with dis-
abilities [22, 23]. A major goal of the WHO’s Sustaining Leprosy Control Activities programs
(2006-2010) was to provide rehabilitation services, with the priority given to preventing fur-
ther functional neurological impairment and promotion and maintenance of self-care and
health [24]. In spite of this goal, there has been scant research into the use of assistive devices
by leprosy patients. A qualitative analysis showed that assistive devices were efficient and pro-
moted the social inclusion of people affected by leprosy [18]. This study addresses that gap by
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describing the use of assistive technology devices to support oral hygiene activities in patients
with history of leprosy in Betim, Minas Gerais, Brazil.

Materials and methods

The research was ethically conducted in accordance with the Declaration of Helsinki. The
study was approved by the Human Research Ethics Committee of the Federal University of
Minas Gerais (protocol 05351612.8.0000.5149).

Population and location

This study was conducted with elders, men and women, 60 years and older, living in the Casa
de Satde Santa Izabel; CSSI, a former leprosy colony located in the state of Minas Gerais, South-
eastern, city of Betim, Brazil. There were 140 elderly people resident in the CSSI in July 2014.

In 1931, the Casa de Saude Santa Izabel received individuals with leprosy, an infectious dis-
ease with no cure at this time. In 1937, the number of residents was 3.886 and, only in 1965,
people have the right to get out, however, many of them have remained at the same colony.
Nowadays, the Casa de Saude Santa Izabel has a center of rehabilitation and care that supports
the need of the patients, majority formed by elders. A multiprofessional health team (physio-
therapy and occupational therapy, social workers and psychologists) assists the patients. The
outpatient care includes other specialties, such as Dermatology, Ophthalmology, Cardiology,
Orthopedics, Gynecology, Hansenology, Dentistry and Surgery [25].

Study design

This case study was part of a project that consisted of treatment with dentures for edentulous
older people who lacked dentures or needed their dentures replaced. After the dental prosthe-
ses were delivered, we observed that there was a need for further intervention to enable the
patients to regain independence in oral self-care.

Sample and inclusion criteria

Inclusion criteria were elders with 60 years of age or older, edentulous patients, users of den-
tures and those had total or partial dependence on others for oral hygiene. From 140 elders,
the dependence on others for oral hygiene was evaluated in 74 residents; 66 residents were
excluded at this stage (37 were edentulous and did not use dentures; a further 29 declined to
participate this part of the study). The convenience sample included all the patients who have
accepted to participate and need of the intervention.

Data collection and intervention

Data were collected through interviews and observations of the elders in their residences. The
first evaluation was performed between July 2015 to December 2015. The intervention was car-
ried out in different periods for each elder. After intervention, the same elders were assessed
again one week later, for adjusting (their advices) and they have received more information
and orientation about the use of advices. The re-assessment six months after intervention were
carried out between January and July (2016).

The dependence on others for oral hygiene was evaluated using the Daily Oral Hygiene
Activity Index (ADOH) before and 6 months after intervention [26]. The ADOH can be used
to track progressive loss of functional ability to manipulate the devices needed for oral self-
care and the restoration of functional capacity in response to intervention and rehabilitation
services [26]. It has been validated in Brazil [27]. Scores are based on observation of the patient
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performing four basic activities of oral hygiene: tooth or denture brushing, flossing, topical
application of fluoride and mouthwash.

We investigated two activities in our sample of edentulous elders: denture brushing and
mouthwash. The researcher first instructed the participants and then observed them perform-
ing the activities. For each activity, the participants were scored on a five-point scale as fol-
lows,: 0: The individual is able to perform the activity according to the assessment criteria
without assistance or use of aids (total independent); 1: The individual needs some form of
assistance to complete the activity effectively (partially dependent); 2: The individual spent
50% or more of effort to complete the task with or without limited supervision (supervision is
limited to the initial preparation of devices necessary for hygiene, without physical contact)
(partially dependent); 3: The individual spent less than 50% of effort to complete the task and
required supervision with a helper or without physical help (being close, guiding, giving tips)
(dependent) and 4: The individual was completely reliant on assistance and could not perform
the tasks unaided (dependent). Participants who were able to complete an activity without
assistance or use of an aid were classified as independent. Those who needed some help or did
not complete the activity were classified as partially or totally dependent (score > 1).

The ADOH was scored by two researchers trained by an occupational therapist. This training
consisted of a four-hour theoretical session focused on leprosy and its sequelae, especially those
affecting the hands and it included study about the ADOH criteria. Finally, the session included
practical training by evaluating 10 participants together and discussing the criteria until a con-
sensus was reached between the two researchers and the occupational therapist. After training,
all evaluations were made by the two researchers. When they disagreed, cases were discussed
until consensus could be reached; when needed, an occupational therapist was consulted.

All the elders (partially or totally dependent on others for oral hygiene) have received a per-
sonalized protocol and assistive devices for oral hygiene prepared by the Occupational Therapy
and Dentistry team. The protocols were designed with the specific deformities and functional
limitations of each individual in mind, as well as their living circumstances. All patients were
oriented in the use of the devices. Moreover, all the advices were re-assessed for adjusting one
week later. The assistive devices were assembled from materials such as lining, foam, PVC,
thermomoldable plates. Thermomoldable plates were heated in hot water, then it was possible
to copy the anatomical shape of the patients’ hands until the device was fully adapted.

Six months after the intervention, the participants were re-evaluated using the ADOH. At
the same time, they evaluated the intervention by answering the following questions: Are you
using all the devices? How do you assess the use of the devices? Are you satisfied with them?
How was the oral hygiene before and how is it now, after receiving the adaptations?

Data analysis

The ADOH data were analyzed and absolute and relative frequencies of elders according to
dependence on other for oral hygiene were calculated using Stata version 14.0.

Ethical considerations

All participants provided written, informed consent to participation in advance using a form
approved by the Research Ethics Committee of Federal University of Minas Gerais (CAAE:
05351612.8.0000.5149).

Results

Of the 74 residents whose dependence on others for brushing and mouthwash was evaluated,
53 (71.6%) were classed as completely independent with respect to denture brushing, 12
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(16.2%) were classed as partially dependent and nine (12.2%) as completely dependent on oth-
ers. In the case of mouthwash, 63 (85.1%) were completely independent, six (8.1%) were par-
tially dependent and five (6.8%) were completely dependent. Hand deformities were observed
in 17.6% of the residents. A total of 24 individuals were classified as totally or partially depen-
dent on other for at least one oral hygiene activity. There were 8 losses from this group (2
deaths, 5 refusals to participate in the research and one patient who abandoned use of the den-
ture during the study). Thus, 16 patients, 11 women and 5 men, with a mean age of 79.9 years
(SD = 8.43, range: 69 - 97) received the intervention, which consisted of assessment of needs,
development of appropriate personalized assistive devices for oral hygiene and orientation in
their use. The assistive devices developed for each patient and their relationship to the patient’s
deformity and use are described in Table 1, which also gives baseline and post-intervention
ADOH scores for brushing and use of mouthwash.

Approximately 70% (n = 11; 68.8%) of the elders was using the assistive devices 6 months
after intervention. The performance of denture brushing improved in 43.75% of the sample
and 50% of the elders showed improve of the mouthwash. Use of the assistive devices did not
cause a deterioration in performance in any of the participants (Tables 1 and 2). Three patients
were classified as totally dependent for brushing (score 4) at baseline; of these one was able to
brush his/her denture effectively using his/her device (score 1), one had a cognitive
impairment that did not allow the participation of the patient. The other patient was unable to
complete the task because she could not hold a denture in one hand and brush with other as
she used one hand to lever herself out of her chair into a standing position. She said “I don’t
care with my teeth. Give me something to walk because I have difficulty to walking”. Three
others patients did not adhere to the intervention and two of them had a severe visual imp-
airment that made intervention impossible or made it difficult to use an assistive device.

The users who adopted the assistive device provided for them were satisfied. They have real-
ized that was improvements involving daily activities, such as hygiene buccal, as demonstrated
by their comments, some of which are presented in Table 3.

Discussion

This study has shown that providing leprosy patients with assistive devices increased their
independence in oral hygiene activities. Most the patients who accepted and adopted a person-
alized assistive device showed improved or stable performance of denture brushing or mouth-
wash. Previous study with leprosy patients showed that to provide devices to them, that allow
the care of the self, can contribute to preservation of the independence [18,19] and social inclu-
sion [18]. It was observed too that the use of the devices has an impact in the rescue of the abil-
ities lost with the evolution of the leprosy disabilities [18].

A personalized approach to provision of assistive technology devices was adopted in this study
[28], with devices being constructed at low cost to meet the specific needs of patients. The plan-
ning took into account the patient’s wishes, the characteristics of their living environment and
other contextual factors that would affect case management e.g. whether the patient was living at
home with his or her own bathroom or sharing a bathroom in a long-term care facility. Collecting
accurate information about each patient’s physical disabilities caused by leprosy made it possible
to draw up individual care plans for this group of elders. The main reason for not adherence to
intervention was the presence of visual and/or cognitive impairment showing that, although all
the patients had a similar history of leprosy, their functional limitations were different and hence
they had different needs, requiring different adaptations. In these cases, the intervention should
include guidelines and collective work with caregivers, seeking a supportive environment. Com-
prehensive caregiver orientation and training on device-use should be developed and offered to
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Table 1. Characteristics of the sample involving elders that was using assistive devices 6 months after intervention, devices supplied and performance of oral
hygiene activities. Betim. Minas Gerais, Brazil.

Patient | Gender(M:| Age Place of Deformities Hygiene and mouthwash Denture Mouthwash Assistive devices
male; F: | (years) | residence activity brushing (ADOH" scores:
female) (ADOH* baseline/ final)
scores: baseline/
final)
1 M 76 Long-term | Inboth hands, rheumatoid | Cleaned the dentures with 4/1 2/0 Universal strap and cup
care facility | arthritis. Incapable of right- | his left hand without using
hand prehension the brush. For
mouthwash, he didn’t use
his hands
2 M 81 Own home In both hands: atrophy, Let the brush drop 2/1 0/0 Universal belt and thickening of
contracture and amputation the diameter of the handle of
of fingers. Weak prehension the brush
on the right hand
3 F 77 Own home | Wheelchair user; multiple | Could not hold prosthesis 2/1 0/0 For her hygiene, she used a
deformities in both hands. during brushing stabilization for dentures. Brush
Absence of left-hand was permanently mounted in a
prehension position where it could be used
to clean the denture.
4 F 76 Own home Left hand with flexed She had difficulty holding 2/1 2/0 She has adapted cup for
contracture of all fingers, the dentures with her left mouthwash. Brush was
dorsal and palmar atrophy hand permanently mounted in a
position where it could be used
to clean the denture.
5 F 69 Muscular atrophy, Had difficulty in holding 2/1 0/0 She has adapted cup for
Own home | contracture, bone resorption the brush and the mouthwash. Brush was
in the hands; surgical dentures permanently mounted in a
amputation of some fingers position where it could be used
to clean the denture.
6 F 72 Own home Deformities and lack of Difficulty using 2/1 0/0 Universal strap and adapted cup
sensitivity in both hands. | mouthwash and could not for mouthwash.
Unable to hold objects in her hold the brush firmly
left hand; right-hand grip
was precarious.
7 F 75 Residence Clawed hands, bone Capable of brushing. He 0/0 2/0 Cup suitable for mouthwash.
resorption, some finger was not in the habit of
amputations and muscular using the mouthwash
atrophy with loss of the palm
arches.
8 F 79 Own home Wheelchair user. Independent in brushing. 0/0 2/0 Cup adapted for mouthwash.
Deformities and lack of Had difficulty using
sensitivity in both hands mouthwash.
9 F 71 Own home Deformities and lack of Could not grip the brush 2/1 2/0 Universal strap and adapted cup
sensitivity in both hands. firmly for mouthwash
Little prehension in the right
hand
10 F 82 Long-term Wheelchair user; lack of He could not carry the 0/0 2/0 Adapted bowl to reduce impact
care sensation in the hands and water with his hands to of dropping the dentures and
difficulty with grip in both the mouthwash activity prevent it fracturing and
hands adapted cup for mouthwash.
11 M 77 Own home | Visually impaired. Muscular He has drunk directly 2/2 2/0 Bowl and adapted cup. No

atrophy in both hands, and

with toes contraction. Only

capable of grasping with the
right hand.

from the tap without
using his hands.

intervention was performed for
brushing due to severe visual
impairment.

*ADOH: Daily Oral Hygiene Activity Index.

https://doi.org/10.1371/journal.pone.0200503.t001

the elders and their caregivers. Therapists should try to involve caregivers in the treatment and
this involvement was previously associated with user satisfaction with device use [29].
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Table 2. Characteristics of the sample involving elders that was not using assistive devices 6 months after intervention, devices supplied and performance of oral

hygiene activities. Betim. Minas Gerais, Brazil.

Patient | Gender Age Place of Deformities Hygiene and mouthwash Denture Mouthwash Assistive devices
(M: male; | (years) | residence activity brushing (ADOH" scores:
F: female) (ADOH* baseline/ final)
scores:
baseline/ final)
1 F 97 Own No sensitivity in her Patient with cognitive 4/4 4/4 Brush with thick cable.
home hand; deformity of the | impairment and caregiver
right hand dependency for hygiene of
denture
2 F 87 Own In both hands. Poor grip | Difficulty in brushing the 2/2 0/0 Brush with thick cable. Cup
home in the left hand dentures and in the suitable for mouthwash
mouthwash
3 F 74 Own Deformity and lack of He could not hold a 4/4 2/2 Bitehole brush and an anti-
home sensitivity in both hands | denture in one hand and slip mat to protect the
brush with the other as he dentures if it fell from his
used one hand to lever hand.
himself out of his chair into
a standing position.
4 M 95 Long-term | Visually impaired; little Difficulty in holding the 2/2 0/0 He uses a cup with handle to
care prehension in either brush facilitate the mouthwash.
hand. Brush was permanently
mounted in a position where
it could be used to clean the
dentures.
5 M 91 Own No vision in his left eye, Could not hold the 2/2 2/0 Adapted cup for
home impaired vision in the | dentures with his left hand. mouthwash. Brush was

right eye. Flexion
contracture in all the
fingers. Weak grip in the
left hand.

permanently mounted in a
position where it could be
used to clean the dentures.

*ADOH: Daily Oral Hygiene Activity Index.

https://doi.org/10.1371/journal.pone.0200503.t002

Some patients have refused to participate of the study. Some elders related that is easier to
perform the relevant tasks without their device or had difficulty incorporating something new
into their routine. Previous studies have identified several reasons why older people are reluc-
tant to use assistive technology devices: frustration at having to use them, because the need for
them is an indication of their limitations, lack of interest in learning how to use them, poor
aesthetic quality, shame and denial of disability [18, 30-35]. In our study the patients’ failure

Table 3. Patients’ opinions of their assistive devices.

Type of assistive device
Brush with Universal belt (Fig 1)

Opinions
“This brush is so good! I was shame with my last one!”

“It is beautiful! What a beautiful color!. Wow, I'll take this cup with
me! It’s really fancy.”

Cup suitable for mouthwash (Fig 2)

Assistive dispositive to avoid the denture
hitting the sink (Fig 3)

Stabilization device for cleaning prostheses | “It held the prosthesis steadier”
(Fig 4)

Brush with thickened diameter (Fig 5)

“It’s good that it fits in the sink, right? And I can carry the cup of
mouthwash with the brush inside from the bedroom to the bathroom.”

1w

“Oh, those fingers are missing!”. “The brush sometimes escaped”.
“That’s good, right? It’s thicker and so it stays steadier!”

Brush fixed to the wall “Before, the denture escaped and fell on the floor when I washed it!”

“It’s very good, this one on the wall, much better”

https://doi.org/10.1371/journal.pone.0200503.t003
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Fig 1. Brush with Universal belt.

https://doi.org/10.1371/journal.pone.0200503.9001

to use the devices provided for them may also be attributed to the fact that many of them feel
tired as a consequence of their diseases and the functional limitations caused by their physical

Fig 2. Cup suitable for mouthwash.

https://doi.org/10.1371/journal.pone.0200503.g002
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Fig 3. Assistive dispositive to avoid the denture hitting the sink.

https://doi.org/10.1371/journal.pone.0200503.9003

deformities and did not want to worry about inserting another new activity or process into
their daily life.

The study also demonstrated the importance of multiprofessional working. Collaboration
between Dentist and Occupational Therapist was important to development of an assistive
device that was appropriate to each patient’s needs [36]. The aim of this intervention was to
rehabilitate the patients who were totally or partially dependent on others for denture brushing
and mouthwash, in order to enable them to regain or retain their independence in oral self-
care for as long as possible.

The sample was a convenience sample of a specific elderly population resident in a former
leprosy colony with access to rehabilitation and health-care, so our findings cannot be
extended to elders without access to health-care and rehabilitation. The use of a small conve-
nience sample significantly affects the generalizability of the findings, but, we included all

Fig 4. Stabilization device for cleaning dentures.

https://doi.org/10.1371/journal.pone.0200503.g004
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Fig 5. Brush with thickened diameter.

https://doi.org/10.1371/journal.pone.0200503.9005

elders that need for rehabilitation to oral hygiene. The main strength of the study was the
development of simple interventions, planned by the professional team based on patients’ indi-
vidual needs. This approach highlights the importance of involving leprosy patients in the care
process in order to achieve a better oral health and consequently better quality of life. Although
this project involved a very specific sample, namely patients whose functional capacity was
compromised by the sequelae of leprosy, the approach used in the Casa de Saude Santa Izabel
could be replicated with leprosy patients in other Brazilian ex-colonies. It could also be used as
a guide to rehabilitation for other patient groups with impaired manual dexterity due to other
conditions, such as rheumatoid arthritis, or patients with tetraplegia, mental or physical
impairments, muscular dystrophy and common symptoms aging [36, 37].

This study demonstrated that assistive technology devices could facilitate oral hygiene activ-
ities in leprosy patients. It also reinforces the importance of using a multidisciplinary team to
provide rehabilitation for this group.

Supporting information

S1 File. Database.
(XLSX)

Acknowledgments

Silvia Renata Oliveira Fonseca and Talita Xavier Gongalves for their participation in the clini-
cal evaluation of the patients and the production of assistive technology devices.

Author Contributions

Conceptualization: Raquel Concei¢éo Ferreira, Marco Tulio de Freitas Ribeiro, Fabiana Var-
gas-Ferreira, Aline Araujo Sampaio, Ana Cristina Marinho Pereira, Andrea Maria Duarte
Vargas, Rafaella Mendes de Jesus, Efigénia Ferreira e Ferreira.

Writing - original draft: Raquel Concei¢éo Ferreira, Marco Tulio de Freitas Ribeiro, Fabiana
Vargas-Ferreira, Aline Araujo Sampaio, Ana Cristina Marinho Pereira, Andrea Maria
Duarte Vargas, Rafaella Mendes de Jesus, Efigénia Ferreira e Ferreira.

PLOS ONE | https://doi.org/10.1371/journal.pone.0200503  July 25, 2018 10/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0200503.s001
https://doi.org/10.1371/journal.pone.0200503.g005
https://doi.org/10.1371/journal.pone.0200503

@° PLOS | ONE

Assistive technologies for improving the oral hygiene in leprosy patients

Writing - review & editing: Raquel Conceigdo Ferreira, Marco Tulio de Freitas Ribeiro, Fabi-

ana Vargas-Ferreira, Aline Araujo Sampaio, Ana Cristina Marinho Pereira, Andrea Maria
Duarte Vargas, Rafaella Mendes de Jesus, Efigénia Ferreira e Ferreira.

References

1.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

Rodrigues LC, Lockwood DNJ. Leprosy now: epidemiology, progress, challenges, and research gaps.
Lancet Infect Dis 2011; 11(6): 464—70. https://doi.org/10.1016/S1473-3099(11)70006-8 PMID:
21616456.

World Health Organization. Enhanced global strategy for further reducing the disease burden due to
leprosy (plan period: 2011-2015). New Delhi: World Health Organization Regional Office for South-
East Asia, 2008.

World Health Organization. Global leprosy update, 2016: accelerating reduction of disease burden.
WKkly Epidemiol Rec. 2017; 92(35):501-19. PMID: 28861986.

World Health Organization. Global leprosy update, 2015: time for action, accountability and inclusion.
Wkly Epidemiol Rec. 2015 Sep 2; 91(35):405-20. PMID: 27592500.

Araujo MG. Hanseniase no Brasil. Rev Soc Bras Med Trop. 2003; 36(3):373-82.

White C, Franco-Paredes C. Leprosy in the 21st century. Clin Microbiol Rev. 2015; 28(1):80-94. https://
doi.org/10.1128/CMR.00079-13 PMID: 25567223.

Savassi LC, Bogutchi TR, Lima AC, Modena CM. Quality of life of leprosy sequelae patients living in a
former leprosarium under home care: univariate analysis. Qual Life Res. 2014; 23(4):1345-51. https://
doi.org/10.1007/s11136-013-0590-7 PMID: 24293029.

Silva Ada C, Ferreira RC, Ferreira MA, Ribeiro MT. Association between the degree of physical
impairment from leprosy and dependence in activities of daily living among the elderly in a health unitin
the State of Minas Gerais. Rev Soc Bras Med Trop. 2014 Mar-Apr; 47(2):212—7. PMID: 24861296.

van Brakel WH, Sihombing B, Djarir H, Beise K, Kusumawardhani L, Yulihane R, et al. Disability in peo-
ple affected by leprosy: the role of impairment, activity, social participation, stigma and discrimination.
Glob Health Action. 2012; 5:1-11. https://doi.org/10.3402/gha.v5i0.18394 PMID: 22826694.

Boku N, Lockwood DN, Balagon MV, Pardillo FE, Maghanoy AA, Mallari IB, et al. Impacts of the diagno-
sis of leprosy and of visible impairments amongst people affected by leprosy in Cebu, the Philippines.
Lepr Rev 2010; 81(2):111-20. PMID: 20825115.

Santos VS, Oliveira LS, Castro FD, Gois-Santos VT, Lemos LM, Ribeiro Mdo C et al. Functional activity
limitation and quality of life of leprosy cases in an endemic area in Northeastern Brazil. PLoS Negl Trop
Dis. 2015 Jul 1; 9(7):e0003900. https://doi.org/10.1371/journal.pntd.0003900 PMID: 26132166.

Almeida JR, Alencar CH, Barbosa JC, Dias AA, de Aimeida ME. Self-perception of people afflicted with
leprosy regarding their oral health and the need for treatment. Cien Saude Colet. 2013 Mar; 18(3):817—
26. PMID: 23546208.

Mojon P. Oral health and respiratory infection. J Can Dent Assoc. 2002; 68(6):340-5. PMID: 12034069.

Shay K. Infectious complications of dental and periodontal diseases in the elderly population. Clin Infect
Dis. 2002; 34(9):1215-23. https://doi.org/10.1086/339865 PMID: 11941548.

Carmona T, Posse JL, Dios PD, Pérez CM. Bacterial endocarditis of oral etiology in an elderly popula-
tion. Arch Gerontol Geriatr. 2003; 36(1):49-55. PMID: 12849098.

Hirota K, Yumoto H, Sapaar B, Matsuo T, Ichikawa T, Miyake Y. Pathogenic factors in Candida biofilm-
related infectious diseases. J Appl Microbiol. 2017 Feb; 122(2):321-30. https://doi.org/10.1111/jam.
13330 PMID: 27770500.

Scherer MJ, Craddock G, Mackeogh T. The relationship of personal factors and subjective well-being to
the use of assistive technology devices. Disabil Rehabil. 2011; 33(10):811-7. https://doi.org/10.3109/
09638288.2010.511418 PMID: 20735272.

Maia FB, Teixeira ER, Silva GV, Gomes MK. The use of assistive technology to promote care of the self
and social inclusion in patients with sequels of leprosy. PLoS Negl Trop Dis 10(4): 2016. e0004644.
https://doi.org/10.1371/journal.pntd.0004644 PMID: 27124408.

Muniz LS, Amaral IGS, Silva Dias TS, Rodrigues Junior JL. The influence of assistive technology on
occupational performance and satisfaction of leprosy patients with grade 2 disabilities. Rev Soc Bras
Med Trop. 2016; 49(5):644—47. https://doi.org/10.1590/0037-8682-0097-2016 PMID: 27812664.

World Health Organization. Global strategy for further reducing the leprosy burden and sustaining: Lep-
rosy control activities. Geneva, Switzerland: WHO; 2006.

PLOS ONE | https://doi.org/10.1371/journal.pone.0200503  July 25, 2018 11/12


https://doi.org/10.1016/S1473-3099(11)70006-8
http://www.ncbi.nlm.nih.gov/pubmed/21616456
http://www.ncbi.nlm.nih.gov/pubmed/28861986
http://www.ncbi.nlm.nih.gov/pubmed/27592500
https://doi.org/10.1128/CMR.00079-13
https://doi.org/10.1128/CMR.00079-13
http://www.ncbi.nlm.nih.gov/pubmed/25567223
https://doi.org/10.1007/s11136-013-0590-7
https://doi.org/10.1007/s11136-013-0590-7
http://www.ncbi.nlm.nih.gov/pubmed/24293029
http://www.ncbi.nlm.nih.gov/pubmed/24861296
https://doi.org/10.3402/gha.v5i0.18394
http://www.ncbi.nlm.nih.gov/pubmed/22826694
http://www.ncbi.nlm.nih.gov/pubmed/20825115
https://doi.org/10.1371/journal.pntd.0003900
http://www.ncbi.nlm.nih.gov/pubmed/26132166
http://www.ncbi.nlm.nih.gov/pubmed/23546208
http://www.ncbi.nlm.nih.gov/pubmed/12034069
https://doi.org/10.1086/339865
http://www.ncbi.nlm.nih.gov/pubmed/11941548
http://www.ncbi.nlm.nih.gov/pubmed/12849098
https://doi.org/10.1111/jam.13330
https://doi.org/10.1111/jam.13330
http://www.ncbi.nlm.nih.gov/pubmed/27770500
https://doi.org/10.3109/09638288.2010.511418
https://doi.org/10.3109/09638288.2010.511418
http://www.ncbi.nlm.nih.gov/pubmed/20735272
https://doi.org/10.1371/journal.pntd.0004644
http://www.ncbi.nlm.nih.gov/pubmed/27124408
https://doi.org/10.1590/0037-8682-0097-2016
http://www.ncbi.nlm.nih.gov/pubmed/27812664
https://doi.org/10.1371/journal.pone.0200503

@° PLOS | ONE

Assistive technologies for improving the oral hygiene in leprosy patients

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Silva EP, Melo FABP, Sousa MM, Gouveia RA, Tendrio AA, Cabral AFF et al. Projeto terapéutico singu-
lar como estratégia de pratica da multiprofissionalidade nas agdes de saude. Rev Bras de Ciéncias da
Saude. 2013; 17(2):197-202.

Hartmann KD. Assistive technology: a compensatory strategy for work production post mild brain injury.
Work 2010; 36(4):399-404. https://doi.org/10.3233/WOR-2010-1048 PMID: 20714095.

Borg J, Larsson S. Assistive devices for people affected by leprosy: underutilised facilitators of function-
ing? Lepr Rev. 2009 Mar; 80(1):13-21. PMID: 19472849

World Health Organization Regional Office for South-East Asia New Delhi. Global Strategy for Further
Reducing the Leprosy Burden and Sustaining Leprosy Control Activities: operational guidelines. 2006
Sep; 77(3):1-50.

Fundacgao Hospitalar do Estado de Minas Gerais [cited 5 April 2017]. Available: http://www.fhemig.mg.
gov.br/index.php/atendimento-hospitalar/complexo-de-reabilitacao-e-cuidado-ao-idoso/casa-de-
saude-santa-izabel

Bauer JG. The index of ADOH: concept of measuring oral self-care functioning in the elderly. Spec
Care Dentist. 2001; 21(2):63—7. PMID: 11484583.

Matsumoto M.C. Versao Brasileira do indice de atividades diarias da higiene oral-ADHO: Tradugao,
aplicacéo e validacdo em idosos. Sao Paulo; 2008; 98.

Pinto DM, Jorge MSB, Pinto AGA, Vasconcelos MGF, Cavalcante CM, Flores AZT et al. Projeto tera-
péutico singular na produgdo do cuidado integral: uma construcgéo coletiva. Rev Texto Contexto Enferm
2011; 3(20):493-502.

Chen T, Mann WC, Tomita M. Nochajski S. Caregivers involvement in the use of assistive device by
frail older person. The Occupational Therapy Journal of Research. 2000; 20(3):179-99.

Phillips B, Zhao H. Predictors of assistive technology abandonment. Assist Technol. 1993; 5(1):36—45.
https://doi.org/10.1080/10400435.1993.10132205 PMID: 10171664.

Verza R, Carvalho ML, Battaglia MA, Uccelli MM. An interdisciplinar approach to evaluating the need
for assistive technology reduces equipment abandonment. Mult Scler. 2006 Feb; 12(1): 88-93. https://
doi.org/10.1191/1352458506ms12330a PMID: 16459724.

Cheng SP, InTang F, Yu S, Chen IJ, Wu LL Factors influencing physical activity in institutionalized
elderly patients with leprosy. Rehabil Nurs. 2012 Mar-Apr; 37(2):88-93. https://doi.org/10.1002/RNJ.
00015 PMID: 22434619.

Peek ST, Wouters EJ, van Hoof J, Luijkx KG, Boeije HR, Vrijhoef HJ. Factors influencing acceptance of
technology for aging in place: a systematic review. Int J Med Inform. 2014; Apr, 83(4):235—48. https:/
doi.org/10.1016/j.ijimedinf.2014.01.004 PMID: 24529817

Orellano-Colén EM, Mann WC, Rivero M, Torres M, Jutai J, Santiago A et al. Hispanic older adult’s per-
ceptions of personal, contextual and technology-related barriers for using assistive technology devices.
J Racial Ethn Health Disparities. 2016; Dec; 3(4):676—86. https://doi.org/10.1007/s40615-015-0186-8
PMID: 27294762.

Price VE. Toothbrush modifications for the handicapped. Dental Hygiene 1980; 10(54):467—70. PMID:
6450066.

Wasson JH, Gall V, McDonald R, Liang MH. The prescription of assistive devices for the elderly: practi-
cal considerations. J Gen Intern Med. 1990; 5(1):46-54. PMID: 2405114

Montandon AA, Pinelli LA, Fais LM. Quality of life and oral hygiene in older people with manual func-
tional limitations. J Dent Educ. 2006 Dec; 70(12):1261-2. PMID: 17170314.

PLOS ONE | https://doi.org/10.1371/journal.pone.0200503  July 25, 2018 12/12


https://doi.org/10.3233/WOR-2010-1048
http://www.ncbi.nlm.nih.gov/pubmed/20714095
http://www.ncbi.nlm.nih.gov/pubmed/19472849
http://www.fhemig.mg.gov.br/index.php/atendimento-hospitalar/complexo-de-reabilitacao-e-cuidado-ao-idoso/casa-de-saude-santa-izabel
http://www.fhemig.mg.gov.br/index.php/atendimento-hospitalar/complexo-de-reabilitacao-e-cuidado-ao-idoso/casa-de-saude-santa-izabel
http://www.fhemig.mg.gov.br/index.php/atendimento-hospitalar/complexo-de-reabilitacao-e-cuidado-ao-idoso/casa-de-saude-santa-izabel
http://www.ncbi.nlm.nih.gov/pubmed/11484583
https://doi.org/10.1080/10400435.1993.10132205
http://www.ncbi.nlm.nih.gov/pubmed/10171664
https://doi.org/10.1191/1352458506ms1233oa
https://doi.org/10.1191/1352458506ms1233oa
http://www.ncbi.nlm.nih.gov/pubmed/16459724
https://doi.org/10.1002/RNJ.00015
https://doi.org/10.1002/RNJ.00015
http://www.ncbi.nlm.nih.gov/pubmed/22434619
https://doi.org/10.1016/j.ijmedinf.2014.01.004
https://doi.org/10.1016/j.ijmedinf.2014.01.004
http://www.ncbi.nlm.nih.gov/pubmed/24529817
https://doi.org/10.1007/s40615-015-0186-8
http://www.ncbi.nlm.nih.gov/pubmed/27294762
http://www.ncbi.nlm.nih.gov/pubmed/6450066
http://www.ncbi.nlm.nih.gov/pubmed/2405114
http://www.ncbi.nlm.nih.gov/pubmed/17170314
https://doi.org/10.1371/journal.pone.0200503

