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Perceptual aspects of the use of faucets (taps)
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Abstract. This paper presents an assessment with simulated activities with the aim of analyzing the perception of ease / diffi-
culty of the use of faucets (taps) handles by 180 Brazilian adults. Five different handles faucets were activated for subsequent
collection of perceptual data. The procedures were based on main recommendations for biomedical ethics and human research.
The results indicate that handles with levers are significantly (p < 0.05) easier to use. The most difficult are characterized by
not having support points for the rotation (levers) or more points of pressure concentration in the hand.

Keywords: Design, ergonomics, usability, perception, hand tools.

1. Introduction

The ergonomic design performs an important role
in maximizing the functionality of a product and en-
suring its usability. Among the interfaces that require
studies in ergonomics, which are used in work or
activities of daily life, the hand tools stand out to
perform tasks that require more precision and more
power than the hand of a person could provide [21],
or to serve as the physical support of management
which is the form of 'coupling' that occurs between
man and machine, whereby it becomes possible for
man to transmit commands to the machine, or any
other drive [8].

The lack of usability in interfaces such as faucet
(taps in UK) handles - where usability aspects are not
always taken into account, and outweigh the aesthetic
and symbolic - can favor the emergence of usability
problems, such as discomfort and dissatisfaction.

The variables of importance in this type of inter-
face involves, beyond the capacity of the muscu-
loskeletal system, interactions that occur at the level
of sensory processes, which are responsible for
promoting feelings of well being and user satisfaction
with the product.

This paper presents an ergonomic evaluation with
simulated activities, with the aim of analyzing the
perceived level of ease or difficulty of use of five
different models (designs) of faucets handles, where-

as this information is of great relevance to the ergo-
nomic design of these interfaces.

2. Theoretical review

The metal fittings are in the full line of utensils
and equipment found in kitchens, bathrooms, toilets
and service areas, such as faucets, shower mixers,
flush valves, hydraulic registers, and accessories
(soap dishes, towel racks, hangers, paper, etc.).
Through the handles of the faucets occur the inter-
face User x Product in the activation of faucets, mix-
ers and hydraulic registers [12].

In Brazil we observe that in many cases, the design
of this interface constitutes the 'new reading' of prod-
ucts developed abroad and have a tendency to mini-
malism, with straight shapes, geometric, simplified
and symmetrical [12]. This trend can be configured
purely in the symbolic, that in many cases is far from
the actual skills and needs of users.

The analysis of this interface (which aims the in-
vestigation of issues related to usability, performance
and security in the use of these products) has con-
templated, the human physical capabilities and limi-
tations, such as knowledge of forces involved in
manual handling [13].

However, besides the problems related to the abil-
ity of the musculoskeletal system, a subjective evalu-
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ation of subjects' perception represents another set of
factors that can help the ergonomic approach [17].

Although it is relevant, the physical measurement
does not consider the particular difficulty of perform-
ing the action or the individual’s ability. Perceptual
estimates give important information because the
task difficulty intensity depends on who executes the
action [6].

Perceptual dimensions have been included in sev-
eral evaluations of ergonomic hand tools usability
[20] [1] [9] [15] [7] [14]. A study was conducted to
investigate the perceptual dimensions in the use of
doorknobs. A graphic scale was used to rate the ease
/ difficulty of using. The study showed that door-
knobs with lever are easier to use and the spherical
and cylindrical are more difficult to be used [16].

3. Materials and Methods
3.1. Ethical questions

This study was approved by the Ethics Committee
of USC/Bauru - SP (Protocol 005/09 of 20/022009),
it serves the resolution 196/96-CNS-MS, the National
Health Council (CNS, 1996) [4] and the standard
“ERG BR 1002", from "Code of Ethics of the Certi-
fied Ergonomist" [2].

3.2. Subjects

The sampling definition was based on the theory
of statistical inference, and the principle of sample’s
independence about the population [19]. The total
was 180 adults (over 18 years) of both genders.

The average age of subjects was 44.67 years (s.d.
20.05 years old), the average weight was 66.45 kg
(s.d. 16.31 kg) and the average height was 157.00 cm
(s.d. 6.00 cm).

3.3. Materials

A structure to operate the faucet handles with
standardized height of 1.00 m from the floor [3]
(simulating the opening of a shower), a graphic scale
to collect the perceptual data (Figure 1A) and five
different faucet handles (Figure 1B) were used for
data collection.

A Free and Clarified Consent Term (TCLE), a re-
cruitment protocol, an identification protocol, and a
protocol for perceptual data registration were also
applied.
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Fig 1 - A: Scale graphics to collect perceptual data (From "easier"
to "harder"). B: handles of taps used in the test.

3.4. Procedures

The study objectives were explained to subjects
individually. They read, completed and signed the
TCLE and the identification protocol.

The simulation activity began after collecting
weight and height. It consisted in operating the five
handles and realizing maximum strength. The han-
dles sequence was randomized and an interval of 60
seconds was applied between them.

After the simulation, the subjects were requested
to organize the handles on the graphic scale, from
casiest to hardest. The procedures were standardized
[22], based on ethical recommendations [4] and bio-
medical criteria [18] [5] [11].

3.5. Statistical analysis

The collected data consisted of the values assigned
to each knob score based on its position (1st place =
1, 2nd place = 2 ...). The graphic scale ranged from 1
(easiest) to 5 (hardest). The results were analyzed
statistically.

By the analysis of significant differences, the at-
tendance to the assumptions of normality condition
of variances (Shapiro —Wilk) was noticed, and when
there is no answer to this assumption it leads to a
non-parametric analysis (Wilcoxon - p < 0.05).

4. Results
The handle lever (VO1) was considered the easiest

to use and the spherical handle (V02) was the most
difficult (Figure 2).
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Fig 2 - Results (average and standard deviation) of the perceived
ease/difficulty of the use of handles.

Statistical analysis showed significant differences
in all comparisons (Wilcoxon - p < 0.05), as shown
in Table 1.

Table 1
Values of "p" for the Wilcoxon test (p < 0.05)

V05 V04 V03 V02

V01 | p=0.0000* | p=0.0000* | p=0.0000* | p=0.0000*
V02 | p=0.0000* | p=0.0003* | p=0.0000*
V03 | p=0.0004* | p=0.0361*
V04 | p=0.0000*

These results are discussed in the next topic.
5. Discussions

The results showed that handles with lever (VO1)
and smooth cuts (V05) are significantly easier to use.
On the other hand, the V03 and V04 handles have
morphological structure which, in theory, could also
provide facilitated prehensions, mainly due to the
draw with different support points. However, the
presence of edges and corners, may have contributed
to significant pressure on the palm side of the hand,
making the user experience more uncomfortable.

The handle V02 was more difficult to use, proba-
bly due to its spherical shape that reduces the pres-
sure points in hand, but does not allow handling to
facilitate the spin, because it has no support points.

The results are similar to those shown in the study
of doorknobs [16], in the evaluation of perceived
usability of hand tools.

6. Final comments

This study aimed to perform simulated evaluation
activities, and analyze the ease / difficulty perception
of the use of faucet handles, considering that, beyond
the physical aspects, usability also includes the per-
ceptive aspects.

The ergonomic design of these interfaces should
prioritize shapes that have support points (levers) and
avoid spherical settings and those with straight edges.
This information is fundamental to achieve accessi-
bility and usability of this interface and others that
require activation through manual torque.
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