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ABSTRACT

Donning and doffing procedures are among of the five basic activities of daily living that define the degree of
autonomy and independence. In this paper, we produce an analysis of the movements performed in donning/doffing
procedures and identify which are the main difficulties in patients with frozen shoulder. Therefore, we utilized five
pieces of clothing for the upper body with different characteristics that we consider relevant for the evaluation of
movement and to identify range of motion limitations: poncho, tank-top, blouse with long sleeves, batwing blouse
and front-opening blouse. Then, we observed a group of women during donning/doffing procedures, connecting the
performed movements to the characteristics of those garments. As main results, we verified that the poncho and the
batwing blouse are more appropriate for users with a frozen shoulder. Among the possible conclusions, we infer that
the  inclusion  of  users  before  and  during the  design  process,  through the  methodology of  participatory  design,
provides greater interaction in the whole process and increases the chances of success of the product to the real
needs of the targeted user. In association, the inclusion of a kinesiological study in the design of clothes increases
efficiency donning/doffing procedures, ensuring greater autonomy to the user.
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INTRODUCTION

Independence and autonomy are essential to maintain the quality of life of an individual. They depend on the body’s
anatomy, its movements and its functional capacities, and the lack of independence or autonomy interfere directly
with the way activities  are  performed  throughout  the  day by an individual,  reflecting  in  all  systems:  physical,
psychological and social. Since all these concepts represent a cyclical systemic relationship, when one fails, the
others collapse. We note that, in this paper, we refer the functional autonomy or action autonomy.

Children who around two years old already try to exercise part of their autonomy as their bodies have already
acquired some control over their fine and gross motor skills (Nucci et al, 1996). Regarding elderly people,  the
maintenance of autonomy and independence is closely related to the quality of life. 

On the other hand, Lemos and Medeiros (2002) argue that autonomy and independence are great indicators of health
among older adults, and stress the need of every human being not to be dependent on others. 

Soutinho (2006) realized that older women prefer to wear trousers and dresses that are more malleable, soft and
looser, easier to don, doff and move, and suggests that this preference is possibly due to the joint stiffness combined
with a decreased strength and motor coordination. Martins (2008, p. 325) points out that, "if children’s clothing was
before the miniaturization of the adults clothes,  the latter is nowadays designed under the same concept as the
clothing for young people, even though the elderly do not have the same mobility, reach, biotype and needs.” From
the author’s words we clearly perceive the contemporary emphasis on youth, beauty, autonomy, independence and
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ability to be productive and reproductive, which leaves aside the individuals with any kind of limitations. 

DONNING AND DOFFING WITH AUTOMOMY 

Donning and doffing are what relates human being and clothes. These activities are necessary procedures to the
maintenance of independence and autonomy, as they are part of daily life – Katz AVD. They are actions related to
one’s ease of handling combined with anatomical, anthropometric and biomechanical aspects (Martins, 2005), i.e.,
they are actions that depend on the body and its movements. And for clothing design, Spaine and Menezes (2010)
underline the need for the body comprehention, its movements, joints, human proportions, structures, among others,
before understanding the drapping, in a way of these requirements be used in drapping design. 

After studying further the donning and doffing procedures, we identified six steps. 

1. ‘Selection of clothes’,  which is the moment of choosing or decision making, that is, when someone
identifies the piece or pieces of clothing that wants to wear among his/hers wardrobe. This step involves
only the issues of cognitive ability of the user. 

2. ‘Getting the clothes’ from the closet. So, after selection of clothes, the user put them on lap or on the
bed, with the clothes back side turned to the person. Here, besides the cognitive ability, the user needs to
perform fine motor skills – such as, pincer grip – as well as gross motor skills – the extension and flexion
of the arms, among others. 

3.  ‘Donning’ or dressing,  is  when the user  puts the selected garment or  garments on the body, which
normally involves covering each segment of the body with the corresponding part of the clothing. To don a
T-shirt, for example, one has to put the head into the neckline from the inside, both arms into the armholes
– also from the inside – and to pull it down so that the hemline gets positioned around the hip region. So for
a good performance of donning it is necessary to have a good cognitive ability as well as to have good fine
and gross motor skills. 

4. After donning clothes properly, it is necessary to ‘close’ them. So, the user need to handle one type or
several types of closures (for example, buttons, zippers, hooks, ties, elastic bands, etc), to which fine motor
skills are crucial. 

5. The user ‘adjusts the clothes’ to the body by properly positioning the blouse, pants, skirt or dress, the
collar, sleeves, etc, along his/her body segments. This step also requires having fine motor skills – so that
the clothes serve their proper function and do not look awkward on the body –, although gross motor skills
also play an important role here. 

6. ‘Doffing’ is the last step of this process, which also involves, though in reverse, performing fine and
gross motor activities while the individual takes off the pieces of clothing that were donned and worn that
day.

We realized  that  people  must  have  sufficient  levels  of  flexibility,  joint  mobility  and coordination of  the  body
segments in question to perform the rather common donning procedure in its entirety (Vale et al, 2006).

In childwood the development of these skills can be used by body understanding and spatial orientation (Pfeifer,
s.d.).  A two-year-old child is already capable of taking clothes off the body. From the age of three a child can be
encouraged to put clothes on all by herself/himself, but only around the age of five or six a child is able to don and
doff without any help, for instance, to button and unbutton skirts, pants and blouses and to tie and untie shoe laces
(Drescher, 1999; Papalia, 2010). Ferland (2006) points out that fastening clothing with buttons or snaps placed in the
back, neck and wrists are activities that take more time to develop. Although the development of fine and gross
motor skills – i.e., the coordination between what an individual wants to do and what an individual is able to do in
terms of donning and doffing – is accomplished between the ages of three and six (Papalia, 2006).  In other words,
these skills start in childhood, but can be affected throughout life by a series of circumstances: accidents, trauma,
disease,  aging,  among others.  Therefore  any  person of  any age  at  some point  of  his/her  life  can  experience  a
limitation of movement, an occurrence that is in many cases associated with the individual’s secondary aging that
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reduces his/her functional capacity to perform. 

Diseases of the musculoskeletal system (Andrade, 2009) are the main causes of this type of incapacities, and the
frozen shoulder  is the most frequent in patients with relapsing difficulties in donning and doffing. This particular
condition is characterized by the decreasing of the amplitude of the active and passive range of motion, which
causes pain in a first stage followed by severe stiffness – or mechanical lock. The frozen shoulder, or adhesive
capsulitis, is characterized by an insidious onset and in most cases is a form of reflex algoneurodystrophy located at
the shoulder that causes a progressive loss of movement (Xhardez, 1990, Snider, 2000). It affects the non-dominant
arm in most patients, in women between 40 and 65, and in patients with clinical depression (Snider, 2000). 

After the installation stage and stiffness, we have the recovery stage can last from six to eighteen months without
treatment.  Where  joint  mobility  returns  gradually,  being  the  external  rotation  the  last  motion  to  be  recovered
(Xhardez, 1990). Dependence on others for donning and doffing procedures lasts, in this case, from the stiffness
stage to the final stage when total recovery of range of motion is restored.

In order to analyze the movements performed in donning and doffing procedures and to identify which are the main
difficulties in patients with a frozen shoulder, we used five garments for the upper body with different characteristics
that we consider relevant for the evaluation of movement and to identify range of motion limitations: a poncho, a
tank top, a blouse with long sleeves, a batwing sleeve blouse and a front opening blouse.

Then, we observed a group of ten women during the procedures of donning and doffing these five tops in order to
connect the performed movements to the characteristics of the selected garments. The selected group of women who
are residents in “Casa do Artista” in Lisbon – a retirement home for actors – as well as patients in a physiotherapy
clinic in Brazil are all undergoing treatment for the stated condition at different stages. 

From the direct observation of the actions of putting on and taking off the five tops, the researchers identified the
kind of difficulties undergone by the selected group with regard to the movements in both procedures and stages of
wear. The assessment was made using the research methodology developed by Foddy (1994) and the answers were
translated into a numerical scale from 1 to 5, where 1 stands for ‘high difficulty’ while performing the task and 5 for
‘no difficulty’. 

DONNING AND DOFFING WITH A FROZEN SHOULDER: 
RESULTS

The assessment considers the characteristics of each top in relation to the movements of the upper limbs and trunk
performed during the donning and doffing procedures (table 1). Those movements were broken down using the
insight of kinesiologists like Rasch and Burke (1977) and Falcão (2011) because their analyses helped to observe
and define the difficulties in donning and doffing each top. 

Table 1: The movements performed to don and doff the five tops (Authors)

Front opening
blouse

Poncho Batwing blouse
Blouse with long

sleeves
Tank top

Extension and
flexion of the arms

alternately

Extension and
flexion of the arms

alternately

Extension and
flexion of the arms

alternately

Extension and
flexion of the arms

alternately

Extension and
flexion of the arms

alternately

 x Flexing the neck Flexing the neck Flexing the neck  Flexing the neck

Bending an arm
extending from the

forearm*

Bending an arm
extending from the

forearm*

Bending an arm
extending from the

forearm*

Bending an arm
extending from the

forearm*

Bending an arm
extending from the

forearm*
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Bending an arm
extending from the

forearm*

Bending an arm
extending from the

forearm*

Bending an arm
extending from the

forearm*

Bending an arm
extending from the

forearm*

Bending an arm
extending from the

forearm*

Bending of the arm
with flexion of the

forearm*

Bending of the arm
with flexion of the

forearm*

Bending of the arm
with flexion of the

forearm*

Bending of the arm
with flexion of the

forearm*

Bending of the arm
with flexion of the

forearm*

Extension arm with
forearm flexion

(behind his back)*
 x

Extension arm with
forearm flexion

(behind his back)*

Extension arm with
forearm flexion

(behind his back)*

Extension arm with
forearm flexion

(behind his back)*

Wrist rotation  Wrist rotation  Wrist rotation  Wrist rotation  Wrist rotation  

Extension of the
forearm

x 
Extension of the

forearm
Extension of the

forearm
Extension of the

forearm

Mobilization of the
shoulder (rotation &

elevation)*

Mobilization of the
shoulder (rotation &

elevation)*

Mobilization of the
shoulder (rotation &

elevation)*

Mobilization of the
shoulder (rotation &

elevation)*

Mobilization of the
shoulder (rotation &

elevation)*

Forearm flexion* Forearm flexion* Forearm flexion* Forearm flexion* Forearm flexion*

x X X
Force when
handling*

Force when
handling*

Thumb pressure*  x Thumb pressure* Thumb pressure* x 

Pincer grip Peincer grip Pincer grip Pincer grip Pincer grip

* Movements that a frouzen shoulder don’t be able to do.

For a better understanding of the pieces (figure 1), we consider relevant to describe them:

1 The first piece is front opening blouse is a garment with sleeves. Its main characteristic is the opening
along the center front, a feature that differentiates the process of donning it from the process of putting on
the four garments described below, as the user puts one arm into one sleeve, the other arm into the other
sleeve, buttons down the font placket while adjusting the blouse along the torso. The main difficulty to don
this type of garment is to hold the second sleeve from the back. 

2 The poncho is a sleeveless garment with a circular hemline and slits for the arms. To don this piece the
user only has to put the head into the neckline from the inside and adjust, if necessary, its surface along the
torso. Because it doesn’t have sleeves, seams or darts, this type of garment hangs from the neckline to the
hemline, while resting on the shoulders. 

3 The third piece is the batwing blouse. This type of garment does not have set in sleeves because the front
and back pieces of the torso are combined with the front and back parts of the sleeve respectively. The
donning steps also involve the arms, head and torso to put in on and adjust it. 

4 The fourth piece is the blouse with long sleeves is a garment with tight fitting blouses, collar and cuffs. It
has a defined armhole where long and narrow the sleeves are set. The stages required to don this type of
garment are very similar to those of the tank top, as they also involve the arms, head and trunk. In most
cases the user is required to adjust it  along the torso, neck forearms and arms as they can get slightly
displaced while it is being donned. The fact that it has a sleeve – the main characteristic of this type of
garment – some extra degree of difficulty may occur while donning it. 

5 Finally, the tank top is a sleeveless garment with tight fitting blouses and openings at the neckline and
armholes. To don this piece the user has to put the head into the neckline from the inside, the arms into the
armholes also from the inside and pull down the front and back. In most cases the user is required to adjust
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it around the neckline and armholes as they can get slightly displaced while it is being donned. This type of
garment involves the extension of the arms. 

   

Figure 1. Front opening blouse, Poncho, Batwing blouse, Blouse whith long sleeves and Tank top (Authors)

Using direct observation, we identified which movements are required to don each top as well as the movements that
patients with a frozen shoulder have greater  difficulty to perform: particularly the rotation and elevation of the
shoulder and the flexion and extension of the forearm, as these actions require the displacement of the humerus at
the scapula cavity. By definition flexion is  a bending movement around a joint in a limb that decreases the angle
between the bones of the limb at the joint – i.e., a forward movement performed towards the joints of the head, neck,
trunk, upper extremities and hips –, and extension is when the bending movement is done in the opposite direction,
i.e.,  the angle between the bones of the limb at the joint increases  (Kendall and Kendal, 1980;  Grave, 2004). In
addition, activities that require strength are difficult to perform on the affected side. 

By analyzing this table we infer that the poncho and the front opening blouse are the easiest pieces to don, as their
donning procedures exclude some movements involved in the tank top, the blouse with long sleeves and the batwing
blouse donning procedures. We also realize that the batwing blouse requires less range of motion, for which we
ranked  it  as  the  third  garment  that  provides  greater  ease  in  donning  and  doffing  considering  the  amount  of
implicated movements, but the second one if we think in terms of the movements’ amplitudes, coming after the
poncho. 

From the analysis of the implicated movements we can define the difficulty of donning and doffing each top; the
difficulty of adjusting each top after donning it; and to list the tops by order of difficulty felt by the focus group
during the donning and doffing procedure. 

i) Donning and doffing clothes – identified by the researchers
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Figure 2. Difficulties identified by the researchers (Authors)

Regarding the donning and doffing procedures performed by the focus group we infer that the batwing blouse was
the easiest top to don, as nine out of the ten women showed medium difficulty or no difficulty at all. However, one
of the women had great difficulty, principally because of this particular garment being unfamiliar to her. But the
batwing blouse was the only one to donned and doffed without any difficulty, and this fact must be highlighted.

However, we emphasize that the poncho was ranked between presenting medium and little difficulty to don. The
biggest difficulties presented by the group of women respect the blouse with long sleeves – as nine of them had
either little difficulty or much difficulty to don it, and one had medium difficulty. 

Regarding the tank top, we observed that it presented little or medium difficulty. The same way, the opening front
blouse was ranked with little or medium difficulty: three women had some, medium and little difficulty to don it
respectively, and one had much difficulty, due to the difficulty of performing arm extension with forearm flexion
behind the back. 

ii) Adjusting the clothes  – identified by the researchers 

Figure 3. Difficulties to adjust the garments to the body after donning (Authors)
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We noticed that most of the women had a higher degree of difficulty to adjust the donned tops than to don them. The
blouse with long sleeves was the garment that presented the highest difficulty; the poncho presented little difficulty;
the batwing blouse and the tank top presented medium difficulty. 

The fact that the difficulty to adjust the donned tops is greater than the difficulty to don them reflects, once again,
the problem of performing arm extension with forearm flexion behind the back displayed by people with a frozen
shoulder. The rotation and elevation of the shoulder combined with the strength to position the garments correctly
after donning is also problematic for people with a frozen shoulder. 

iii) Donning and doffing the clothes – identified by the users

Figure 4. Difficulty identified by the user (Authors)

The blouse with long sleeves was identified by the focus group as the most difficult top to don, as nine of them
pointed  out. For  those  users,  the  armhole  and  the  sleeve  were  the  main  difficulties.  In  contrast  eight  ladies
considered the poncho the easiest garment to don.

The batwing blouse followed by the  front  opening blouse were  ranked in the  middle,  as  they presented  little,
medium and no difficulties. According to the users, the tank top was also one of the hardest tops to don. 

DISCUSSION AND CONCLUSIONS

As main result, we verified from the researchers and users’ evaluation that the poncho, batwing blouse and front
opening blouse are more appropriate for people with a frozen shoulder – the targeted users –, as they provided
greater autonomy and independence. The main reason is due to the styles themselves, as garments that have fewer
seams an/or components – namely the poncho and the batwing blouse respectively – require fewer steps in the
donning procedure by decreasing the amount of performed movements as well as the movements’ amplitude. 

We emphasize the analysis of the batwing blouse and the front opening blouse,  as they present similar ease in
putting the arms into the sleeve, both styles allowing the armhole area to spread out more and, therefore, requiring
less range of motion, particularly with reference to the elevation of the shoulder, arm and forearm. 
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However the front opening blouse requires arm extension with flexion of the forearm behind the back and such
movement presents a difficulty in the donning procedure, and in most cases requires the involvement of another
person or tools to facilitate putting on the second sleeve. 

On the other  hand, the blouse with long sleeves and the front opening blouse, both whit  titting armhole,  were
considered by users the most difficult garments to don. 

We conclude, thus, that the easier tops to don require a smaller amount of movements as well as a smaller range of
motion, and emphasize the role played by the armholes in the donning procedure: blouses with set in sleeves or
sleeveless blouses are difficult to don as people with a frozen shoulder aren’t able to flex, extend and rotate the
affected arm and consequently the shoulder. 

We also emphasize that sleeves also increase the time to don a garment. Among the garments with sleeves batwing
blouses may be easier to don than front opening blouses because the procedure includes putting one arm into the
sleeve, next the head into the neckline and only then the other arm into the other sleeve. Whereas in the case of front
opening blouses the second sleeve has to be reached from the back after the first sleeve was donned, a combination
of movements that we identified as being one of the most complicated movements for older women with a frozen
shoulder to accomplish.

From the collected data we infer that the inclusion of users before and during the design process by means of the
methodology of participatory design (Muller, 2003) not only provides a valuable interaction between the designer
and the targeted user throughout the whole process as well as it increases the chance of success of the product to the
real needs of the targeted user. Likewise, the inclusion of kinesiological analyses in the design of clothes increases
the efficiency of the donning and doffing procedures, ensuring greater autonomy to the user. 

Finally we infer that the problems related to lack of strength were also critical, which means that it is necessary to
consider the use of force in favor of the easy motion and to exclude critical movements caused by this particular
condition in the design of clothing.
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