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Abstract

Self-eating is a difficult task when hand and finger movements are restricted. Many patients find difficulty in
holding utensils because of slender handles. It is essential to have a customized handle that will allow a
better grip on traditional feeding aid. When the handle is customized to the patient’s hands and fingers,
patients will have better control while eating. This reduces their dependency on others, thus helping to
regain their lost self-esteem. This technical report describes a simple method of fabricating a three-
dimensional (3D)-printed ergonomically designed handle for a feeding aid from materials readily available in
the dental office.
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Introduction

The ability to use the hand efficiently for functional tasks such as eating, writing, and even brushing needs a
good range of motion in the fingers. At a young age, dexterity is good, but with aging, it becomes
diminished. Patients with neuromuscular degenerative conditions present with reduced grip strength.
Limited dexterity is commonly seen in arthritis, Parkinson’s, congenital abnormality, and trauma patients
[1-4]. Patients with limited dexterity find difficulty in self-feeding. Many patients find difficulty in holding
the standard slender design of utensils such as cups, spoons, and forks because of their diminished ability to
grip thinner objects. Adaptive feeding aids are well-recognized means for self-feeding in elderly patients or
patients with disability [5-12]. Self-feeding is very important to regain control while eating meals. This in
turn will increase their self-confidence due to less dependency on caregivers [9]. Arthritis patients suffer
from stiffness, limited motion of the hand and fingers, and joint pain. If these patients have the
determination to eat, then customized feeding aid will be a helpful aid. The customized feeding utensil
should have a handle that is easy to grip and fits correctly in one’s hand to carry the food in the mouth.

This technical report describes a simple technique to customize feeding aid with three-dimensional (3D)-
printed handle for patients with limited dexterity. The handle customized to patient’s hands and fingers can
help in self-feeding.

Technical Report

Make the patient comfortable and calm by genuinely acknowledging the concerns about treatment. Explain
step-by-step the procedure to be carried out. Select the feeding aid of the patient’s choice, and grease it with
a separating medium. Take a putty impression material, and mix according to the manufacturer’s
instructions. Once soft, gently mold it around the handle of the cup. Request the patient to gently squeeze
the material, such that it is comfortable to hold and drink water (Figure 7).

How to cite this article
Colvenkar S, Alwala A, PSS T, et al. (April 04, 2023) 3D-Printed Ergonomically Designed Feeding Aid for Patients With Limited Manual Dexterity.
Cureus 15(4): e37089. DOI 10.7759/cureus.37089


https://www.cureus.com/users/284765-shreya-colvenkar
https://www.cureus.com/users/106531-aditya-mohan-alwala
https://www.cureus.com/users/489109-tejaswini-pss
https://www.cureus.com/users/358160-sneha-bharadwaj
https://www.cureus.com/users/415180-md-shakeel-ahmed
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

FIGURE 1: Swelling in the left hand

Once polymerization is complete, separate it from the cup (Figure 2).
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FIGURE 2: Molded handle for feeding cup

Manufacture the handle using the 3D-printed software Mimics (Materialise NV, Leuven, Belgium). Scan the
mold and the handle separately. Scan the surface of the mold and the handle. The computer-aided design
(CAD) file of the handle was inserted into the CAD file of the mold, and Boolean operation was performed so
that there is a hollowness created in the mold. This facilitated easy penetration and fit of the

handle (Figure 3).

2023 Colvenkar et al. Cureus 15(4): e37089. DOI 10.7759/cureus.37089 3of7


https://assets.cureus.com/uploads/figure/file/566586/lightbox_8b54fc50c95111ed899bf7349f04ec4f-figure2.png
javascript:void(0)

Cureus

FIGURE 3: Scanning

Print the handle with the 3D printer Ultimaker 2+ (Ultimaker BV, Framingham, MA) using a polylactic acid
material (Figure 4). Minor adjustments were made to correctly insert the handle into the cup.

FIGURE 4: 3D-printed handle

Instruct the patient about the handling of the feeding aid (Figure 5).
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FIGURE 5: The patient holding the cup with customized handle

Discussion

It is crucial for some individuals to maintain their independence forever. Performing simple daily activities
brings confidence and pride in them, no matter how small and insignificant it might seem to others. Eating
is one of the examples of the most important activities in daily life. But for patients with limited manual
dexterity, it becomes a chore. A literature search shows that life expectancy is better in individuals who
maintain their independence. In his study, Gustafsson concluded that disabled individuals who attained
their goal of self-nourishment had an increased sense of control, hope, and security for the future [13].

Patients with limited dexterity find difficulty in holding slim, slender handles of conventional cups and
other utensils. Brach and his colleagues emphasized that conventional cutlery requires manual gripping
with a greater range of motion [14]. Few adaptive aids have been mentioned in the literature, but they are
not customized to individual patients [5-12]. A study conducted by van Roon and Steenbergen has shown

2023 Colvenkar et al. Cureus 15(4): €37089. DOI 10.7759/cureus.37089 50f7


https://assets.cureus.com/uploads/figure/file/591464/lightbox_2b3b9620c95211ed912db7173afd8270-figurev2.png
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

that patients with cerebral palsy who used thickened spoon handle were faster in picking up the spoon and
transporting it to the bowl, especially when the spoon was filled with water without increased spilling [8].

McDonald and his colleagues concluded that participants handling cutlery with small and medium
thickeners were able to perform the task of reaching food in a bowl arranged on a table with shorter
movement lengths [8].

Adjusting the design of feeding aid, for patients with limited manual dexterity, is predominantly based on
the specialist notion of occupational therapist and physiotherapist. A literature search mentions cutlery
with large-diameter handles to assist in feeding, but none of them are customized to the patient’s fingers
and hands. This technical report mentions the use of a putty impression material, which is easily available in
the dental office to mold the handle of the feeding aid. It is then printed with polylactic acid material. 3D
printing has gained popularity because of its accuracy, reduced chair time, and accelerated production time.
In 3D printing, three-dimensional objects are created with the help of computer software. Polylactic acid
material has good dimensional stability, durability, strength, and finish. Colvenkar et al. described a
technique for the fabrication of 3D-printed toothbrush holder for patients with limited manual

dexterity [15].

In the present case, the patient was not able to hold the cup with water in her right hand. Also, due to the
slender handle, the patient could not hold the cup with both hands due to the limited dexterity in the left
hand. With a customized handle, the patient could easily drink water, giving her a feeling of self-
independence. During the one-month follow-up, the patient did not have any complaints. The use of an
individually modeled 3D-printed handle made drinking a regular activity rather than a task. The handle
could be easily removed and reinserted in the cutlery whenever needed. Since its water-resistant, it was easy
to clean.

Conclusions

This article describes an easy method for making 3D-printed handles for feeding aid for patients with limited
manual dexterity with materials easily available in dental setups. A large-diameter handle allowed a better
grip on the cup, thus making the patient more independent while feeding. Material manipulation can be
made chairside by a dentist and then 3D-printed with polylactic acid material.
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