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ABSTRACT

Introduction: Rheumatoid arthritis has a significant negative 
impact on the ability to perform daily tasks, including work, 
household chores and quality of life. Experimental and clinical 
findings suggest that retraining of motor skills may provide im-
provements in patients with chronic pain the wrist and hand. 

Objective: To describe the changes in the manual function, 
the grip strength and pain, to the sixth week and to the third 
month after the application of exercises focused on manual mo-
tor skills, in adults with rheumatoid arthritis. 

Method: Non-experimental design study, descriptive case se-
ries, sample 17 participants with diagnosis of rheumatoid arthri-
tis. The patients performed a program of exercises focused on 
manual motor skill for 6 weeks. Were measured at the variables 
of function, the grip strength , digtal clamp and pain, the sixth 
week and at the third month. 

Results: There was no significant difference in pain intensi-
ty, function and the grip strength, post intervention p > 0,05. 
There was significant difference at the sixth week in the digital 
clamp p = 0.002. During follow-up at the third month, there 
was only significant difference in the grip strength p = 0.01. 

Conclusion: The application of a program of exercises fo-
cused on the manual motor skill, generated changes a level of 
the grip strength and clamp. Regarding the functionality and 
intensity of pain, there were no significant differences.

Key words: Motor skills, physical therapy, chronic pain, rheu-
matoid arthritis.

RESUMEN

Introducción: La artritis reumatoide tiene un significativo 
impacto negativo en la capacidad para realizar labores diarias, 
incluyendo el trabajo, las tareas del hogar y la calidad de vida. 
Los hallazgos experimentales y clínicos sugieren que el reentre-
namiento de la habilidad motora puede proporcionar mejoras 
en pacientes con dolor crónico de muñeca y mano. 

Objetivo: Describir los cambios en la función manual, en la 
fuerza de puño y en el dolor, a la sexta semana y al tercer mes 
tras la aplicación de ejercicios enfocados en la habilidad motora 
manual en adultos con artritis reumatoide. 

Método: Estudio de diseño no experimental, descriptivo 
serie de casos, muestra 17 participantes con diagnóstico de 
artritis reumatoide. Los pacientes realizaron un programa de 
ejercicios enfocados en la habilidad motora manual durante 6 
semanas. Se midieron las variables de función, dolor, fuerza de 
puño y pinza, a la sexta semana y al tercer mes. 

Resultados: No existe diferencia significativa en la inten-
sidad del dolor, función y fuerza de puño, postintervención  
p > 0,05. Existe diferencia significativa a la sexta semana en 
la fuerza de pinza p = 0,002. Durante el seguimiento al tercer 
mes solo hubo diferencia significativa en la fuerza de puño  
p = 0,01. 

Conclusión: La aplicación de un programa de ejercicios en-
focados en la habilidad motora manual generó cambios a nivel 
de la fuerza de puño y pinza. Con respecto a la funcionalidad e 
intensidad del dolor no se apreciaron diferencias significativas.

Palabras clave: Habilidad motora manual, terapia física, do-
lor crónico, artritis reumatoide.

DOI: 10.20986/resed.2017.3576/2017



INTERVENTION OF MANUAL MOTOR SKILL EXERCISES ON PAIN AND FUNCTIONALITY  
IN ADULT SUBJECTS WITH RHEUMATOID ARTHRITIS: CASE SERIES 295

INTRODUCTION

Rheumatoid arthritis (RA) is the most common autoim-
mune inflammatory arthritis in adults (1). RA has a sig-
nificant impact on the inability to carry out daily tasks, 
including work, household chores and quality of life (2,3). 
7% of patients present mild disability at 5 years from the 
outset of the disease's appearance, and 50% present high 
disability for work 10 years after the disease's appearance 
(4,5). Musculoskeletal functional alterations include: loss 
of grip strength, rigidity associated with a decrease in the 
range of metacarpophalangeal and interphalangeal joint 
movement and pain in the wrist and hand region (6).  

The therapeutic interventions used and reported in 
the literature for this clinical condition are: acupuncture, 
electrotherapy, low-intensity laser therapy, therapeutic 
ultrasound, manual therapy, patient education, exercises 
with an emphasis on aerobic intensity and thermotherapy, 
including heat therapy, cryotherapy and balneotherapy (6). 
The exercises for therapeutic management of the wrist and 
hand region presented in the scientific literature particularly 
include exercises focusing on manual motor skills (7,8). 
These exercises include performing isometric and dynamic 
motor actions, which activate the stabilizing musculatu-
re of hand and wrist, encouraging normal movement (9) 
and grip and pinch strength (10-12). These exercises have 
shown to improve coactivation of stabilizing musculature 
of hand and wrist, to increase grip strength and to restore 
the normal pattern of movement that is altered in patients 
with this clinical condition (13-15).

Authors such as Moseley (16) and Smart (17) propo-
se including graded motor imagery (GMI) as a treatment 
approach in patients with chronic upper limb pain (16), 
as positron emission tomography studies in patients with 
RA observed that blood flow in the prefrontal cortex, in 
the dorsolateral cortex, the anterior cingulate cortex and 
the frontal cingulate cortex was lower in the patients with 
RA in comparison with the controls exposed to pain by 
heat stimulus, showing changes at the level of the central 
nervous system (18). One way of being able to approach 
these central nervous changes is by means of the previously 
mentioned GMI. A recent review by the Cochrane Collabo-
ration study group (17) shows that GMI and mirror therapy 
can provide clinically significant improvements in pain and 
functionality for individuals with chronic wrist and hand 
pain, directly affecting the neuroplastic changes occuring 
at central nervous level (17).  

Clinical and experimental findings suggest that retra-
ining motor skills, as well as cognitive skills, should be 
carried out with a limited number of series and/or repeti-
tions, in such a way as to mitigate fatigue and pain, in order 
to optimize the result of rehabilitating patients with chronic 
musculoskeletal pain (19-21).  

Although it is true that the documented exercises gene-
rating coactivation of stabilizing musculature of the hand 
have been proposed for traumatic pathologies of the wrist 
and carpus region (7), they are essentially based on the 
fact that by specific, coordinated activation of the wrist's 
extensor and flexor muscles, it is possible to improve the 
hand's stability and functionality (7,22).

There currently exist 4 clinical practice guides focusing 
on managing patients with RA (23-26), two of them speci-
fic to physical therapy (24,25), providing recommendations 
in relation to the type and dose of physical agents to apply, 
such as the application of electrotherapy, thermotherapy or 
cryotherapy (24). The also describe the type and intensity 
of aerobic exercise or the manual therapy technique that 
should be used (25). However, they do not mention any 
treatment containing specific exercises for retraining the 
coactivation of flexor and extensor musculature responsible 
for hand and wrist stability and control and. Neither do they 
mention GMI as an intervention tool for subjects with RA, 
particularly when these patients show neurophysiological 
alterations in accordance with the dysfunction of central 
nervous system mechanisms (27), both in processing and in 
executing movement patterns (28,29) and the final develo-
pment of motor skills, found in subjects with chronic pain 
of musculoskeletal origin (27-30).  

Based on the antecedents mentioned above, our inves-
tigation posed the question: in adults with rheumatoid 
arthritis who are set to receive a six-week kinetic therapy 
consisting of a program of exercises focused on manual 
motor skills, will they show better function, greater grip 
strength and less pain intensity? Accordingly, our objec-
tive is to describe the changes in manual function, in grip 
strength and in pain intensity, subsequent to kinetic therapy 
with exercises focusing on manual motor skills in adults 
with rheumatoid arthritis.

METHOD 

This study is framed within a quantitative approach, with 
a descriptive, case-series design. Regarding the small sam-
ple and design, we could mention the following aspects: 
the fact that the sample is small does not directly affect the 
validity of the study's results because it is a descriptive, 
case-series study, so there exists no direct calculation of 
sample size and the inclusion of subjects follows random, 
non-probabilistic sampling. 

Sample

This case series was carried out in the kinesiology labora-
tory of the Universidad de las Américas, located in Manuel 
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Montt 948, Providencia, Santiago, during the period from 
March to December 2016. The sample was made up of 17 
women aged above 40 years old, with a mean age of 68.4, 
from the Corporación Volar Chile at the Santiago central offi-
ces, with a medical diagnosis of rheumatoid arthritis of the 
hand. The sample was obtained non-probabilistically, as it 
followed the order of patients obtained from the corporation. 
All subjects included in the study accepted and signed their 
informed consent. All participants presented 5 years' evolu-
tion of the disease, with a DAS28 score of between 5.2 and 
6.2. Structural damage could not be objectified by means of 
imaging study, for example using the tool SENS, as most of 
the patients belonging to the corporation did not physically 
have the x-rays during the period when the investigation was 
carried out. The participants did not present wrist or hand joint 
inflammation, were undergoing pharmacological treatment 
with methotrexate 8 to 12 milligrams (MG) administered once 
a week, plus ketoprofen 150 to 200 mg daily. Pharmacologi-
cal treatment remained stable for the whole period when the 
study was carried out. Each dose was independent for each 
participant and was prescribed by the rheumatologist of the 
health-care service the participant attended to control and treat 
their condition.

Inclusion criteria 

–  Adult subjects above 40 years old belonging to the 
Corporación Volar Chile.

–  Subjects with medical and imaging diagnosis of rheu-
matoid arthritis of the hand.

–  Subjects that are not currently receiving kinetic 
treatment.

Exclusion criteria 

–  Subject with a recent (<6 months) fracture of the wrist 
or hand. 

–  Subjects that have recently (<6 months) received sur-
gical treatment of the wrist or hand. 

– Subject with peripheral neurological alterations.

Measurement of results

The dependent variables were: a) manual function, 
registered by means of the Health Assessment Question-
naire (HAQ) (31); b) grip strength, evaluated with a Jamar 
dynamometer (Jamar TM Hidraulic Hand Dynamometer   
Preston, Jackson, Missouri., U.S.A.); c) pinch strength, 
between the index finger and thumb (Jamar TM Hidraulic 
Hand Dynamometer, Preston, Jackson, Missouri, U.S.A.) 

(32-35), and d) pain intensity, quantified by means of the 
Visual Analog Scale (VAS) (36-38).  

The independent variable is the intervention of a 6-week 
kinetic program, focused on manual motor skills. 3 exerci-
ses were carried out: the first to maintain or increase grip 
strength, the second to exercise control and fine motor 
skills, and the third using mirror therapy. 

Intervention
 

Manual pressure control

The patient sat with their feet on the floor and with their 
forearm and hand resting on a table. The upper limb was 
in a neutral pronation/supination position and holding a 
twice-folded sphygmomanometer inflated to 20mmHg 
(Lansbury method) (34,35,39). After this, the patient was 
asked to squeeze the sphygmomanometer with their fist for 
5 seconds and then release it slowly. In the first and second 
week, the sphygmomanometer was inflated to 20 mmHg 
and the patient exerted manual pressure taking the gauge to 
30 mmHg; in the third and fourth week, the sphygmoma-
nometer was inflated to 30 mmHg, and the patient exerted 
manual pressure taking the gauge to 40 mmHg. In the fifth 
and sixth week, the sphygmomanometer was inflated to 40 
mmHg, and the patient exerted manual pressure taking the 
gauge to 50 mmHg (34,35). All patients carried out 3 series 
of 10 repetitions with their able hand, resting between each 
series (Figure 1).

Inverted dart exercise
 
Each patient was seated, with their feet on the floor, their 

elbow bent between 70º and 90° and resting on a table. 
The hand and forearm were in neutral pronation/supination 
position and holding a clothes peg between the thumb and 
index finger pads, simulating opposition, without over-
loading the distal interphalangeal joint of the index finger 
towards extension and with pressure from the first dorsal 
interosseous. The other fingers remained extended. Next, 
an extension was made, with maximum wrist ulnarization, 
ending in a flexion with maximum wrist radicalization 
(39,40). All patients carried out 3 series of 10 repetitions, 
resting between series (Figure 2). 

Mirror therapy

All the patients carried out the protocol proposed by 
Ramachandra et al. (41,42), with a mirror 35 cm long by 
25 cm high, located on the table in front of each patient 
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and positioned between both upper limbs. The mirror was 
placed to reflect the able hand, so the patient viewed all 
the exercises through the mirror, the actions consisted of 
intransitive movements, such as pronation, supination, 
flexion, extension, radicalization, ulnarization and oppo-
sition of the thumb with each finger of the hand. 3 series 
of 10 repetitions were made. It is worth noting that they 
were active movements of wrist and hand and transitive 
movements that required handling objects (such as piling 
9 wooden blocks [7 cm long by 2 cm wide and 1 cm high, 
Jenga type] in 3 repetitions) and turning over plastic cards 
(commercial entity-type debit cards) (42). 3 series of 10 
repetitions were made, respectively (Figure 3).

Measurement of variables 

All measurements of results (manual function, grip 
strength, pinch strength and pain) were recorded befo-
re the intervention, at six weeks, which was the term of 
intervention, and at the third month. Measurements of the 
results mentioned were recorded by a professional from 
outside the study with over 10 years' clinical experience 
in rheumatology.

Measurements of primary results

Manual function was evaluated through the Health 
Assessment Questionnaire (HAQ) (31, 43), which is the 
specific instrument most used and recommended for eva-
luating functional status in patients with RA (31). The HAQ 
is a self-applied questionnaire of 20 items that evaluate the 
degree of self-perceived physical difficulty in carrying out 
20 everyday activities comprised in 8 areas: a) dressing 
and grooming (2 articles); b) arising (2); c) eating (3); d) 
walking (2); e) personal hygiene (3); f) reach (2); g) grip 
(3), and h) other activities (3). Each item is scored from 0 
to 3 according to the following scale: 0 = without difficul-
ty, 1 = with some difficulty, 2 = with much difficulty, 3 = 
unable to do so. The final HAQ score is an average of the 8 
areas, so it ranges between 0 (no disability) and 3 (maxim 
disability) (31).

Measurements of secondary results
 
A Jamar® dynamometer (Lafayette Hydraulic Hand 

Dynamometer, Model J00105) was used to evaluate of grip 
strength (44). Measurements were carried out according 

Fig. 1. Manual pressure exercise with sphygmomanometer. Fig. 2. Inverted dart exercise.
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to the recommendations of the American Society of Hand 
Therapists (45). Patients were evaluated while seated, with 
their arm beside their body, shoulders in a neutral position, 
elbow bent at 90° and forearm in neutral rotation. Subse-
quently, they were verbally instructed to make a fist with 
the greatest possible force, holding it for 4 seconds and then 
resting for 30 seconds between each attempt. The able side 
was evaluated. The highest value obtained from 3 attempts 
was recorded (46). An adjustment of 6% difference was 
made between the strength of the dominant side and non-
dominant side (47). The final result was expressed as a 
percentage with regard to the unaffected side.

To measure pinch strength, the lateral pinch approach 
was used; the position was similar to the one adopted when 
measuring fist grip strength, although with a greater degree 
of cubital inclination from 15º to 20°, holding the pinch 
dynamometer suspended in the air, without any kind of 
support and exerting pressure with the thumb pad on the 
side face of the middle phalanx of the index finger (44,46).  

To evaluate pain intensity, the visual analog scale (VAS) 
was used, which consists of a 10 cm-long horizontal line: 
the left end represents 0 or "without pain" and the right end 
represents 10 or "the worst pain imaginable", for evaluating 
pain intensity. Each patient was asked to draw vertical line 
that indicated the magnitude of the pain experienced at 
the time of evaluation. This simple and easily-reproduced, 
one-dimensional evaluation method is recommended for 
inclusion in the evaluation of all patients with wrist and 
hand pathologies (48,49).

Statistical analysis 

Data was compiled and entered into Excel software for 
tabulation. Statistical analysis was subsequently carried out 
using the IBM SPSS statistics 32 software for Windows. 
Quantitative variables are presented as median and stan-

dard deviation, and qualitative variables as number and 
percentage. To determine the statistical tests to be used, the 
first analysis evaluated normal distribution using the Sha-
piro-Wilk test. Differences were examined in total HAQ 
score, grip strength, and VAS prior to treatment, at 6 weeks 
and at the third month. Because 3 evaluations were carried 
out, ANOVA or the Friedman test used was for dependent 
samples. One-way ANOVA was used with repeated measu-
rements for the difference before treatment, at 6 weeks and 
at three months, with time as an independent variable, and 
for the specific difference among the 3 evolution periods, 
the Bonferroni correction was used, establishing a P-value 
significance of <0.05. 

RESULTS  

The results of baseline characteristics are presented in 
Table I. Patient age ranged between 46 and 83 years old, 
with an average of 68.4. 100% of the sample was women. 
All were had been undergoing treatment with methotrexate 
for 5 years: doses varied in each patient and ranged bet-
ween 7.5 and 25 mg per week. As regards dominance, all 
were right-handed. With respect to complications associa-
ted with the intervention, in the third week of treatment 
2 patients reported more intense pain, although they did 
not require a visit to the rheumatologist to evaluate their 
condition. At the 3-month follow-up, no patient reported 
complications associated with the intervention received.

The assumption of normality was analyzed and rejected 
for the variables of VAS follow-up at the third month, pre-
intervention functionality, post-intervention functionality, 
functionality at the third month follow-up and pre-inter-
vention pinch strength, so the nonparametric Friedman test 
was used to make the comparison. Pre-intervention VAS 
score, post-intervention VAS score, pre-intervention grip 
strength, post-intervention grip strength, grip strength at the 
third month follow-up, post-intervention pinch strength and 
pinch strength at the third month of follow-up showed nor-
mality in their distribution, so the ANOVA test was used. 
For the specific difference among the 3 periods of evolution 
the Bonferroni test was used (Table II).

Functionality

In functionality prior to intervention, average HAQ was 
1.7 (SD 0.4). At the sixth week it was 1.6 (SD 0.5) and at 
the third month it was 1.6 (SD 0.5). There were no statisti-
cally significant differences p = 0.2 (Figure 4). Participants, 
on completing the HAQ questionnaire at the sixth week 
and the third month, recorded the options they carried out 
daily, although the questionnaire does not measure a sin-

Fig. 3. Mirror therapy exercises.
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gle improved quality, and is somewhat broad as regards 
function. For example, pinch strength could be deduced 
from questions 15, 16 and 17, as all participants traveled 
daily using public transport and did not carry out actions to 
open and close automobile doors, so as the questionnaire 
score prescribes, the highest value should be assigned.

Grip strength

Average grip strength prior to intervention was 17.5 kg 
(SD 7,8), at the sixth week it was 17.5 kg (SD 8,2), and at 
the third month it was 33.3 kg (SD 16,9); there were statis-
tically significant differences p = 0.01 (Figure 5). 

Pinch strength

Average pinch strength prior to intervention was 2.7 kg 
(SD 1,8),aAt the sixth week it was 6.5 kg (SD 2) and at the 
third month it was 6.7 kg (SD 2,4); there were statistica-

lly significant differences p = 0.002 (Figures 6). As regards 
grip and pinch strength, each patient was consulted which 
daily, recreational or other activity they performed from the 
sixth week (which was when the study concluded) until the 
third month when the follow-up was carried out and final 
registration of the results measured. All the participants 
said that they continued carrying out the first 2 exercises 
by personal choice, as they found greater wrist and hand 
mobility and less feeling of rigidity during the period when 
the study lasted. The commented that as the intervention 
consisted of three parts where the first consisted of manual 
pressure exercises, even though they did not have their own 
Sphygmomanometer, they carried out the pressure exercises 
at home using a rubber ball, a tennis ball or a lemon. 

The second exercise, the inverted dart, proposed by Dr. 
Marc García-Elías using a clothes peg, as this tool is easy to 
access and very common among the general population, was 
also carried out periodically. Participants reported that they 
carried out these 2 exercises daily from Monday to Friday, 
and execution time ranged between 20 and 30 minutes a day. 
With regard to mirror therapy, they did not carry it out due to 
lack of instrumentation, as they had to have a mirror 35 cm 
long by 25 cm high with its respective 3 silicone supports to 
hold the mirror upright, plus the 9 wooden blocks to pile up 
and plastic cards to turn over.  

Thanks to this registration by means of clinical interview 
by the investigators, we consider that grip strength and pinch 
strength increased due to this explanation in relation to the 
pain variable. Although it shows a decrease of 4.1 cm at the 
third month compared with 5.2 at the sixth week, this was 
not statistically significant. The main explanation to support 

Fig. 4. Functionality score according to HAQ, pre-intervention, 
at six weeks and at three months from applying the exercise 
program.

TABLE I
DEMOGRAPHIC ANALYSIS OF THE SAMPLE

Sample size Age Sex

14 68,4 14 women

TABLE II
ANALYSIS OF VARIABLE NORMALITY

Variable
P- 

Value

Pre-intervention pain intensity 0,08*

Post-intervention pain intensity 0,33*

Pain intensity at 3-month follow-up 0,05

Pre-intervention functionality 0

Post-intervention functionality 0

Functionality at 3-month follow-up 0

Pre-intervention grip strength 0,27*

Post-intervention grip strength 0,67*

Grip strength at 3-month follow-up 0,11*

Pre-intervention pinch strength 0,05

Post-intervention pinch strength 0,95*

Pinch strength at 3-month follow-up 0,19*

*Data that shows normal distribution.
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this result is that participants did not carry out mirror the-
rapy, while there exists sound basis for its inclusion in pain 
treatment for patients with a ghost limb and chronic pain and, 
as it documented by the literature, mirror therapy focuses on 
pain management or modulation through the mirror neuron 
system, which are a special type of neurons that process 
information sequentially to produce motor movement, incre-
asing the affected segment's cortical representation and, in 
this case, visualizing painless hand movement.

Pain

Average pain intensity prior to intervention was 4.2 cm 
(SD 1.7), at the sixth week it was 5.2 cm (SD 1.6) and at 
the third month it was 4.1 cm (SD 2.1). There were no sta-
tistically significant differences p =0.4 (Figure 7).

Discussion  

This study carried out an intervention on 17 women from 
the Corporación Volar Chile, above 40 years old, diagnosed 
with rheumatoid arthritis of the hand, without any type 
of current kinetic treatment, and who complied with the 
inclusion and exclusion criteria mentioned above. Partici-
pants were treated in an EHM program (35,39,40,42,50), 
starting with grip strength through a sphygmomanometer  
(35,39,44-47), continuing with a motor control action with 
the inverted dart exercise (39,40,50) and concluding with 
mirror therapy, which consists of transitive movements 
(such as turning over cards and piling wooden blocks) and 
intransitive movements (such as wrist flexion-extension, 
wrist ulnarization-radicalization, forearm pronation-supi-
nation, and finger opposition by way of mirror therapy, 
using a mirror angled towards the able hand [41,42]). Base-
line data recorded prior to the exercise program's interven-
tion. Level of functionality evaluated with the HAQ was 
1.75 (SD 0.46), grip strength with the dynamometer was 
17.5 kg (SD 7.84), pinch strength with the pinch dynamo-
meter was 2.75 kg (SD 1.83). As regards dominance, all 
were right-handed. Pain intensity was 4.25 centimeters (SD 
1,75) on the VAS. Upon concluding the exercise program 
at the sixth week, the data measured found the following: 
level of functionality with the HAQ was 1.62 (SD 0.52), 
grip strength was 17.5 kg (SD 8.26), pinch strength was 
6.5 kg (SD 2.07) and pain intensity was 5.25 (SD 1,67) 
cm on the VAS. During the follow-up at the third month, 
data showed an HAQ of 1.62 (SD 0.52), grip strength of 
33.37kg (SD 16.96), pinch strength of 6.75kg (SD 2.49), 
VAS of 4.12 (SD 2.17) cm.

As regards the program's development, three partici-
pants dropped out. In the third week of treatment, 2 patients 
reported greater pain, although they did not require a visit 
to the rheumatologist. The periodicity of sessions was twice 
a week, with a total exercise program duration of six weeks.  

Although this study's intended objective was not to 
conduct a cost analysis, sessions had an average duration 
between 45 and 50 minutes. We believe this aspect of cost-
effectiveness should be considered in later studies.  

On reviewing the literature on exercises recommended 
for kinetic treatment of rheumatoid arthritis, the systematic 
reviews of Moseley et al. (27-30) reported slight to mode-
rate evidence regarding low-intensity exercises compared 

Fig. 5. Grip strength score evaluated in kg, pre-intervention, 
at six weeks and at three months from applying the exercise 
program.

Fig. 6. Pinch strength score evaluated in kg, pre-intervention, 
at six weeks and at three months from applying the exercise 
program.
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with high-intensity exercises in users with rheumatoid 
arthritis in an inactive phase. Additionally, the extended 
case reviews of Van den Ende et al. (35,39,40,42,50) stron-
gly recommend low-intensity exercises to improve strength 
and pain in inactive phases.

The results show that the median values of functionality, 
unlike in the case of pain intensity, decreased: where at the 
outset of the exercise program there was an HAQ score of 
1.75 (SD 0.46), on concluding the program the score was 
1.62 (SD 0.52), and at follow-up it was 1.62 (SD 0.52), so 
there exists no statistically significant difference.

With respect to grip and pinch strength, something inter-
esting occurred. As for grip strength with dynamometrics in 
kg, the median at the outset of the program was 17.5 kg (SD 
7,84), and on concluding the program it remained at 17.5 
kg (SD 8.26), without any statistically significant differen-
ce. However, at follow-up it increased to 33.37 (SD 16.96), 
which was statistically significant between pre-intervention 
and follow-up times, as well as between the sixth week and 
the third month. As regards pinch strength with dynamome-
trics in kg, at the outset of the exercise program it registe-
red 2.75 kg (SD 1.83), and on concluding was 6.5 kg (SD 
2,07), so there existed a statistically significant difference 
between the start of the program and the sixth week. Howe-
ver, the follow-up registered 6.75 (SD 2.49), so there was 
no statistically significant difference; this shows that the 
improved level of pinch strength remained constant subse-
quent to the exercise program. We should highlight that the 
increased strength following the exercise program could be 
due to the low-intensity exercises, which other authors also 
suggest (50-52). Furthermore, the maintained grip strength 

achieved at the sixth week, and the increased pinch stren-
gth during follow-up, may be attributed to the fact that, as 
all participants mentioned, they continued carrying out the 
exercises proposed in this exercise program at home, on 
their own. As regards pain intensity, despite the fact that 
when the exercise program ended it increased from 4.25 
(SD 1.75) to 5.25 (SD 1.67) cm on the VAS, it was not 
statistically significant and, subsequently, during follow-
up, the pain remained stable with 4.12 (SD 2.17) cm on 
the VAS. Therefore, no statistically significant differences 
exist as regards decreased pain in a low-intensity exercise 
program (35,39,40,42,50-52).

The results presented are in line with those presented 
in the literature (27-30,35,39,40,42,50-52), where it may 
be seen that carrying out a low-intensity exercise program 
statistically significantly increase grip and pinch strength, 
but no statistically significant difference exists as regards 
pain intensity and functionality, respectively.  

However, there exist at least two methodological aspects 
that differentiate this descriptive study from other clinical 
studies published. The first is its design, as this study does 
not include a control group, nor randomization and nor 
does it compares low-intensity and high-intensity exercises 
(35,39,40,42,50,51); the second is that, to the extent we can 
deduce, other studies carry out their low-intensity exercise 
programs on different types of patient, with different clini-
cal conditions and symptoms, as is the case of ghost limbs 
or CVA (27-30), which could give rise to bias and affect 
clinical applicability. Some studies leave the open door to 
using low-intensity exercises in different pathologies to 
study their effectiveness and tolerance (35,39,40,42,50). 
Consequently, it is relevant to comply with the inclusion 
and exclusion criteria mentioned above, because if the 
sample studied does not correspond to the same clinical 
condition, and the same applies to different diagnoses, it 
could affect the final conclusions.

Finally, we should note that no conflict of interest exists 
regarding the investigators, and the implementation of this 
study caused neither damage nor adverse effects to the indi-
viduals of the population studied.

CONCLUSION

No statistically significant differences exist in changes 
in manual function, nor in pain intensity, by applying a 
kinetic intervention program with exercises focusing on 
manual motor skills in adults with rheumatoid arthritis. 
A statistically significant difference does appear in grip 
and pinch strength upon concluding the intervention and at 
follow-up. It is suggested that new investigations be carried 
out, using other study designs, in order check its effective-
ness on pain and functionality in this patient group.

Fig. 7. Pain intensity score evaluated in cm, pre-intervention, 
at six weeks and at three months from applying the exercise 
program.



302 D. RUBIO OYARZÚN ET AL. Rev. Soc. Esp. del Dolor, Vol. 24, N.º 6, November-December 2017

CONFLICT OF INTEREST

The authors declare they have not received any type of 
financing for carrying out this study. 

REFERENCES

1. Helmick CG, Felson DT, Lawrence RC, Gabriel S, Hirsch 
R, Kwoh CK, et al. Estimates of the prevalence of arthri-
tis and other rheumatic conditions in the United States: 
part I. Arthritis Rheum 2008;58(1):15-25. DOI: 10.1002/
art.23177.

2. Pincus T, Callahan LF, SaleWG, Brooks AL, Payne LE, 
Vaughn WK. Severe functional declines, work disabili-
ty, and increased mortality in seventy-five rheumatoid 
arthritis patients studied over nine years. Arthritis Rheum 
1984;27(8):864-72. DOI: 10.1002/art.1780270805.

3. Solomon DH, Karlson EW, Rimm EB, Cannuscio CC, 
Mandl LA, Manson JE, et al. Cardiovascular morbidity 
and mortality in women diagnosed with rheumatoid arthri-
tis. Circulation 2003;107(9):1303-7. DOI: 10.1161/01.
CIR.0000054612.26458.B2.

4. Salaffi F, Sarzi-Puttini P, Girolimetti R, Atzeni F, Gasparini 
S, Grassi W. Health-related quality of life in fibromyalgia 
patients: a comparison with rheumatoid arthritis patients and 
the general population using the SF-36 health survey. Clin 
Exp Rheumatol 2009;27(5 Suppl. 56):67-74.

5. Yelin E, Meenan R, Nevitt M, Epstein W. Work disabi-
lity in rheumatoid arthritis: effects of disease, social and 
work factors. Ann Intern Med 1980;93(4):551-6. DOI: 
10.7326/0003-4819-93-4-551.

6. Ottawa panel. Ottawa panel evidence-based clinical practice 
guidelines for therapeutic exercises in the management of 
rheumatoid arthritis in adults. Phys Ther 2004;84(10):934-72.

7. Karagiannopoulos C, Michlovitz S. Rehabilitation strategies 
for wrist sensorimotor control impairment: From theory to 
practice. J Hand Ther 2016;26(2):154-65. DOI: 10.1016/j.
jht.2015.12.003. 

8. Muratori LM, Lamberg EM, Quinn L, Duff SV. Applying 
principles of motor learning and control to upper extremi-
ty rehabilitation. J Hand Ther 2013;26(2):94-102. DOI: 
10.1016/j.jht.2012.12.007.

9. García-Elías M. The non-dissociative clunking wrist: a per-
sonal view. J Hand Surg Eur Vol 2008;33(6):698-711. DOI: 
10.1177/1753193408090148.

10. Firestein GS, Panayi GS,Wollheim FA. Rheumatoid Arthri-
tis, 2nd ed. Oxford: Oxford University Press, Oxford; 2006.

11. Madenci E, Gursoy S. Hand deformity in rheumatoid 
arthritis and its impact on the quality of life. Pain Clin 
2003;15(3):255-9. DOI: 10.1163/156856903767650772.

12. Dellhag B, Burckhardt CS. Predictors of hand function 
in patients with rheumatoid arthritis. Arthritis Care Res 
1995:8(1):16-20.

13. McCullagh P. Model similarity effects on motor perfor-
mance. J Sport Psychol 1987;9(3):249-60. DOI: 10.1123/
jsp.9.3.249.

14. Sidaway B, Ahn S, Boldeau P, Griffin S, Noyes B, Pelletier K. 
A comparison of manual guidance and knowledge of results 
in the learning of a weight-bearing skill. J Neurol Phys Ther 
2008;32(1):32. DOI: 10.1097/NPT.0b013e318165948d.

15. Carr JA, Shepard RB, editors. Movement science: Foun-

dations for physical therapy in rehabilitation. 2nd ed. Aspen 
Publishers; 2000.

16. Moseley GL, Zalucki N, Birklein F, Marinus J, Van Hil-
ten JJ, Luomajoki H. Thinking about movement hurts: the 
effect of motor imagery on pain and swelling in people with 
chronic arm pain arthritis & rheumatism. Arthritis care & 
research 2008;59(5):623-31.

17. Jones AK, Derbyshire SW. Reduced cortical responses to 
noxious heat in patients with rheumatoid arthritis. Ann 
Rheum Dis 1997;56:601-7.

18. Smart KM, Wand BM, O’Connell NE. Physiotherapy for 
pain and disability in adults with complex regional pain 
syndrome (CRPS) types I and II. Cochrane Database Syst 
Rev 2016; CD010853. DOI: 10.1002/14651858.CD010853.
pub2.

19. Muratori LM, Lamberg EM, Quinn L, Duff SV. Applying 
principles of motor learning and control to upper extremi-
ty rehabilitation. J Hand Ther 2013;26(2):94-102. DOI: 
10.1016/j.jht.2012.12.007.

20. Boudreau SA, Farina D, Falla D. The role of motor lear-
ning and neuroplasticity in designing rehabilitation 
approaches for musculoskeletal pain disorders. Man Ther 
2010;15(5):410-14. DOI: 10.1016/j.math.2010.05.008.

21. Snodgrass SJ, Heneghan NR, Tsao H, Stanwell PT, Rivett 
DA, Van Vliet PM. Recognizing neuroplasticity in muscu-
loskeletal rehabilitation: a basis for greater collaboration 
between musculoskeletal and neurological physiothe-
rapists. Man Ther 2014;19(6):614-7. DOI: 10.1016/j.
math.2014.01.006.

22. Hagert E. Proprioception of the wrist joint: a review of 
current concepts and possible implications on the rehabi-
litation of the wrist. J Hand Ther 2010;23(1):2-16. DOI: 
10.1016/j.jht.2009.09.008.

23. Otawa Panel. Ottawa panel evidence-based clinical practice 
guidelines for therapeutic exercises in the management of 
rheumatoid arthritis in adults. Phys Ther 2004;84(10):934-72.

24. Ottawa panel. Ottawa panel evidence-based clinical practice 
guidelines for electrotherapy and thermotherapy interven-
tions in the management of rheumatoid arthritis in adults. 
Phys Ther 2004;84(11):1016-43.

25. Hurkmans EJ1, van der Giesen FJ, Bloo H, Boonman 
DC, van der Esch M, Fluit M,  et al. Physiotherapy in rheu-
matoid arthritis: development of a practice guideline. Acta 
Reumatol Port 2011;36(2):146-58. 

26. Singh JA, Saag KG, Bridges SL, Akl EA, Bannuru RR, 
Sullivan MC, et al. 2015 American College of Rheuma-
tology Guideline for the Treatment of Rheumatoid Arthri-
tis. Arthritis Rheumatol 2016;68(1):1-26. DOI: 10.1002/
art.39480. 

27. Moseley GL. Why do people with complex regional pain 
syndrome take longer to recognize their affected hand? Neu-
rology 2004;62(12):2182-6.

28. Moseley GL, Acerra N. Complex regional pain syndrome is 
associated with distorted body image of the affected part. J 
Neurol Sci 2005;238(Suppl. 1):S501. DOI: 10.1016/S0022-
510X(05)81934-3.

29. Moseley GL, Flor H. Targeting Cortical Representations in 
the Treatment of Chronic Pain. Neurorehabil Neural Repair 
2012;26(6):646-52. DOI: 10.1177/1545968311433209.

30. Moseley GL, Gallace A, Spence C. Space-based, but not 
arm-based, shift in tactile processing in complex regional 
pain syndrome and its relationship to cooling of the affected 
limb. Brain 2009;132(Pt 11):3142-51. DOI: 10.1093/brain/
awp224. 



INTERVENTION OF MANUAL MOTOR SKILL EXERCISES ON PAIN AND FUNCTIONALITY  
IN ADULT SUBJECTS WITH RHEUMATOID ARTHRITIS: CASE SERIES 303

31. Batlle-Gualda E, Chalmeta Verdejo C. Calidad de vida en la 
artritis reumatoide. Rev Esp Reumatol 2002;1 Supl 1:9-21.

32. Espinoza F, Le Blay P, Coulon D, Lieu S, Munro J, Jorgen-
sen C, et al. Handgrip strength measured by a dynamometer 
connected to a smartphone: a new applied health technolo-
gy solution for the self-assessment of rheumatoid arthritis 
disease activity. Rheumatology (Oxford) 2016;55(5):897-
901. DOI: 10.1093/rheumatology/kew006.

33. Wong SL. Grip strength reference values for Canadians aged 
6 to 79: Canadian Health Measures Survey, 2007 to 2013. 
Statistics Canada, Catalogue no. 82-003-X. Health Reports 
2016;27(10):3-10.

34. Poole JL, Santhanam DD, Latham AL. Hand impairment 
and activity limitations in four chronic diseases. J Hand Ther 
2013;26(3):232-7. DOI: 10.1016/j.jht.2013.03.002. 

35. Hamilton GF, McDonald C, Chenier TC. Measurement of 
grip strength: validity and reliability of the sphygmomano-
meter and jamar grip dynamometer. J Orthop Sports Phys 
Ther 1992;16(5):215-9.

36. Jahanbin I, Hoseini Moghadam M, Nazarinia MA, Ghodsbin 
F, Bagheri Z, Ashraf AR. The effect of conditioning exercise 
on the health status and pain in patients with rheumatoid 
arthritis: a randomized controlled clinical trial. IJCBNM 
2014;2(3):169-76.

37. Mau W. Evidenzbasierte physikalische Therapie bei 
rheumatischen Krankheiten, Dtsch Med Wochenschr 
2016;141(20):1470-2.

38. Williams AC, Craig KD. Updating the definition of pain 
2016;157(11):2420-3.

39. Latash ML, Levin MF, Scholz JP, Schöner G. Motor con-
trol theories and their applications. Medicina (Kaunas) 
2010;46(6):382-92.

40. García-Elías M, Alomar Serrallach X, Monill Serra J. 
Dart-throwing motion in patients with scapholunate ins-
tability: a dynamic four-dimensional computed tomogra-
phy study. J Hand Surg Eur Vol 2014;39(4):346-52. DOI: 
10.1177/1753193413484630.

41. Peña Arrebola A. Manual de ayuda al ejercicio para perso-
nas con artritis reumatoide. Madrid: Ediciones Abbot; 2012.

42. Al Sayegba S, Filén T, Johanssonc M, Sandströmd S, 
Stiewee G, Butlerf S, et al. Mirror therapy for Complex 

Regional Pain Syndrome (CRPS) — A literature review and 
an illustrative case report. Scand J Pain 2013;4(4):198-9. 
DOI: 10.1016/j.sjpain.2013.07.019.

43. Chaná PC, Alburquerque D. The international classification 
of functioning, disability, and health and the neurological 
practice. Rev Chil Neuro-Psiquiat 2006;44(2):89-97.

44. Hamilton A, Balnave R, Adams R. Grip strength testing 
reliability. J Hand Ther 1994;7(3):163-70. DOI: 10.1016/
S0894-1130(12)80058-5.

45. Richards L, Palmiter-Thomas P. Grip strength measurement: 
a critical review of tools, methods, and clinical utility. Crit 
Rev Phys Rehabil Med 1996;8(1-2):87-109.

46. Coldham F, Lewis J, Lee H. The reliability of one vs. 
three grip trials in symptomatic and asymptomatic sub-
jects. J Hand Ther 2006;19(3):318-26. DOI: 10.1197/j.
jht.2006.04.002.

47. Crosby CA, Wehbé MA, Mawr B. Hand strength: norma-
tive values. J Hand Surg Am 1994;19(4):665-70. DOI: 
10.1016/0363-5023(94)90280-1.

48. McCormack HM, Horne DJ, Sheather S. Clinical appli-
cations of visual analogue scales: a critical review. 
Psychol Med 1988;18(4):1007-19. DOI: 10.1017/
S0033291700009934.

49. Goldhahn J, Beaton D, Ladd A, MacDermid J, Hoang-Kim 
A. Recommendation for measuring clinical outcome in dis-
tal radius fractures: a core set of domains for standardized 
reporting in clinical practice and research. Arch Orthop 
Trauma Surg 2014;134(2):197-205. DOI: 10.1007/s00402-
013-1767-9.

50. Cooper C. Fundamental of Hand Therapy. Mosby, Elsevier; 
2007. p. 4 -35.

51. Sidaway B, Ahn S, Boldeau P, Griffin S, Noyes B, Pelletier 
K. A comparison of manual guidance and knowledge of 
results in the learning of a weight-bearing skill. Journal of 
Neurologic Physical Therapy 2008;32(1):32. DOI: 10.1097/
NPT.0b013e318165948d.

52. van den Ende CHM, Hazes JMW, le Cessie S, Mulder WJ, 
Belfor DG, Breedveld FC, et al. Comparison of high and 
low intensity training in well controlled rheumatoid arthri-
tis. Results of a randomised clinical trial. Ann Rheum Dis 
1996;55(11):798-805.


