Physical Exercise and
Grip Strength in Patients
Intervened through
Bariatric Surgery

Theme: Promotion and prevention.

Contribution to the discipline: This research contributes to the care by expert health personnel in patients operated of bariatric
surgery, given that it identifies common problems and proposes interventions that permit improvements in their health condition,
like acquisition of healthy habits for patients and their families. Regaining weight in patients operated of bariatric surgery is quite
frequent after two years, as indicated in the bibliography consulted, which is why patients and their families require support from
a multidisciplinary team that lets them establish a relationship of trust.

ABSTRACT

Objective: This work sought to evaluate a physical exercise program of moderate intensity in patients operated of bariatric surgery
and its influence on muscle strength. Method: Randomized clinical trial, with an intervention group and a control group. Forty three
patients were operated of bariatric surgery. The intervention group was applied a program of moderate physical activity during six
months. Grip strength and bioimpedance were measured at their baseline form, at one month, and six months after surgery. A bivariate
study was conducted to observe variable changes. Results: Upon conducting Student “s t for independent samples in all the variables
(weight, body mass index, grip strength, lean mass, fat mass, and metabolism), the result is that no significant differences exist between
the intervention group and the control group with p > 0.05. Conclusion: A program of moderate physical activity lasting six months in
patients intervened of bariatric surgery has no significant result in the development of muscle mass evaluated through manual dyna-
mometry and bioimpedance.
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RESUMEN

Objetivo: evaluar un programa de ejercicio fisico de intensidad moderada en pacientes operados de cirugia bariatrica y su influencia
en la fuerza muscular. Método: ensayo clinico aleatorizado, con un grupo de intervencién y un grupo control. Cuarenta y tres pacientes
fueron operados de cirugia bariatrica. Al grupo de intervencién se le aplicé un programa de actividad fisica moderada durante seis meses.
La fuerza de agarre y la bioimpedancia se midieron en su forma basal, al mes y a los seis meses después de la cirugia. Se realiz6 un es-
tudio de bivariante para observar los cambios de las variables. Resultados: al realizar |a prueba de t de student para muestras indepen-
dientes en todas las variables (peso, indice de masa corporal, fuerza de agarre, masa magra, masa grasa y metabolismo), el resultado es
que no hay diferencias significativas entre el grupo de intervencién y el grupo control con p>0,05. Conclusién: un programa de actividad
fisica moderado de seis meses de duracién en pacientes intervenidos de cirugia bariatrica no tiene resultados significantes en el desar-
rollo de la masa muscular evaluada a través de la dinamometria manual y la bioimpedancia.

PALABRAS CLAVE (ruenTE: DECS)

Cirugia bariatrica; fuerza de la mano; ejercicio; terapia por ejercicio; obesidad; condicién fisica; obesidad mérbida; actividad fisica;
actividad motora; indice de masa corporal.
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RESUMO

Objetivo: avaliar um programa de exercicio fisico de intensidade moderada em pacientes submetidos a cirurgia bariatrica e sua
influéncia na forca muscular. Materiais e método: ensaio clinico randomizado, com um grupo de intervengdo e um grupo controle. Qua-
renta e trés pacientes foram operados de cirurgia bariatrica. Ao grupo de intervengdo, foi aplicado um programa de atividade fisica mod-
erada durante seis meses. A forga muscular e a bioimpedancia foram medidas em sua forma basal em um més e aos seis meses depois
da cirurgia. Foi realizado um estudo de bivariante para observar as mudangas das variaveis. Resultados: ao realizar o teste t de Student
para amostras independentes em todas as variaveis (peso, indice de massa corporal, forca muscular, massa magra, massa gordurosa e
metabolismo), ndo se verificam diferengas significativas entre o grupo de intervengdo e o grupo controle com p > 0,05. Conclusao: um
programa de atividade fisica moderada de seis meses de durac@o em pacientes submetidos a cirurgia bariatrica ndo apresenta resultados
significantes no desenvolvimento da massa muscular avaliada por meio da dinamometria manual e da bioimpedancia.

PALAVRAS-CHAVE (ronTE: DECS)

Cirurgia bariatrica; forca da mao; exercicio; terapia por exercicio; obesidade; condicéo fisica; obesidade mérbida; atividade fisica;
atividade motora; indice de massa corporal.
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Introduction

Morbid obesity has become a pandemic; it is not restricted
to developed or developing countries, but encompasses all those
with free-market economy systems (1). This problem, typical of
recent decades, is a consequence of unhealthy habits of the popu-
lation (2). Added to sedentary behavior, a result —in part— of the
development of telecommunications, is the increased intake of
foods with high contents of saturated fats. Currently, in the Unit-
ed States, one in every four children or adolescents suffers from
obesity, and one in every three is at risk of acquiring it (3). Thus,
one of every four overweight children, in the age range from 6 to
12 years, has glucose intolerance, and 60 % of them has at least
one risk factor for cardiovascular disease (4). Childhood obesity
is associated with a greater probability of premature death and
disability in adulthood, and during adolescence it can reduce life
expectancy from 5 to 20 years (5).

Bariatric surgery (BS) has meant a temporary solution against
those cases in which, added to extreme weight, individuals de-
velop pathologies associated with type II diabetes mellitus, hy-
pertension, and locomotor problems, among others (6-9). After
this intervention, patients experience rapid weight loss due to the
notable decrease of fat-free mass (FFM) (10). Poor absorption of
nutrients in the organism, added to inadequate intake of proteins
produce a loss of muscle tissue and a considerable reduction of
muscle strength (11).

The degree of caloric restriction, pre-operatory weight, ad-
vanced age, type II diabetes, exercise, and type of BS are known
predictors of post-operatory loss of fat mass (FM) (10) (12). All the
patients operated of BS have a strict follow up during the post-op-
eratory to avoid recovering the weight lost and controlling possible
alterations (11). What is sought is the loss of body fat, while pre-
serving lean body mass (LBM), conformed by minerals, muscles,
proteins, and bone (13); particularly, the body’s cell mass, which
are part of the LBM. On average, LBM corresponds to 60 % - 90 %
of the total body weight. Loss of LBM can be undesirable, given
that this tissue is necessary for metabolic activity, regulation of
body temperature, preservation of skeletal integrity, maintenance
of hormone equilibrium, and perception of quality of life (14).

Avoiding muscle atrophy after BS is an essential part of post-
operatory care and one of the reasons for using bioelectrical
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impedance analysis (BIA), a simple, rapid, and non-invasive tech-
nique that permits estimating total body water (TBW). Due to as-
sumptions based on tissue hydration constants, FFM is obtained
and, through derivation, FM, by the simple equation based on two
components (FFM kg = total weight kg — FM kg). In the area of
sports science, it is possible to measure TBW under different situ-
ations, during states of normal hydration, as during dehydration,
as well evaluate body composition in diverse clinical and nutri-
tional states related with physical activity and training (15).

Grip strength, which measures static muscle strength, has
been used as predictor of functional capacity for various pa-
thologies, given its easy application and low cost. This test has
been used to predict mortality in patients with chronic obstruc-
tive pulmonary disease (COPD) and complications in patients on
dialysis, as well as to assess malnutrition in hospitalized pa-
tients (16) (17).

Hypothesis

Ho. A program of moderate physical activity does not produce
significant changes in the intervention group.

Ho. A program of moderate physical activity produces significant
differences between the intervention group and the control group.

Objective

To evaluate a physical exercise program of moderate intensity
in patients operated of BS and its influence on muscle strength.

Specific objectives

The following are the specific objectives of this study:

* To assess the muscle strength of patients operated of BS be-
fore and one month after the intervention.

* To evaluate the body composition of patients operated of BS
before, one month after the intervention, and after a program
of moderate exercise.

* To compare muscle strength and body composition in inter-
vention groups and in control groups.
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Methodology

This was a randomized clinical trial. Patients were divided
into two groups: An intervention group (IG) and a control group
(CG). Randomization was conducted via a random number gen-
erator on Excel. Then, baseline averages in both groups were
compared through Student “s t test, obtaining values of p > 0.05,
and tested the homogeneity of the baseline values of the samples.
Inclusion criteria considered patients between 18 and 50 years of
age, who had signed the informed consent, had no medical con-
traindications, acute myocardial infarction, heart failure, chronic
pathologies with compromise of the general state, post-operatory
complications, and who weighed less than 180 kilograms. The re-
search was directed by a nurse, helped by a team comprising a
physician, a nutritionist, and a physical therapist from the Lircay
Clinic, where a BS program was carried out in which, annually, ap-
proximately 100 patients are operated. The clinic is privately run
and it is located in the city of Talca, Chile.

A protocol was designed of educational interventions and
moderate-intensity exercise. All the patients underwent an initial
evaluation (anamnesis, anthropometric measurements, BIA, dy-
namometry). The IG participated in a moderate physical exercise
program, one month after the surgery, and the CG received rou-
tine care, with monthly control by a physician and a nutritionist.
The intervention lasted 24 weeks (18) (19) and was constituted
by an education plan that included diet, physical exercise, and
family support during the process. The nurse conducted controls
once per month, together with the anthropometric measurements
carried out by the nutritionist and the physical therapist. In addi-
tion, aerobic-type exercises and muscle strengthening work were
planned, three times per week, and each session lasting one hour
and a half. The participants were told they had to attend to 75 % of
the training hours to be allowed to continue with the study.

Exercise protocol for the intervention
group

The protocol described ahead began with an adaptation stage
during two weeks, and then with a continuous stage, with the
same routine, but in which the intensity and the repetitions in-
creased gradually, under the supervision of a physical therapist.

The patients performed a walk at 54 % of their capacity and
resistance frequency (FCdRes) on the treadmill (HP Cosmos®).

The training intensity was modified to an intensity of 59 % of said
frequency until completing the physical exercise program, with
30-min duration of aerobic training on the treadmill.

Muscular strengthening of hiceps, triceps, deltoids, and pec-
torals was conducted progressively in intensity and number of
repetitions, determined through the 1 Rmax evaluation. Training on
the cycle ergometer (Monark®) was performed without load dur-
ing 15 min. When the patient was not capable of conducting at
least 10 min constantly, it was fractioned into two or three stages,
intercalated with strengthening or elongation exercises. To finish
the routine, upper and lower body elongation exercises were
performed, plus respiratory exercises (inspiration, deep and dia-
phragmatic exhalation).

Measurements were taken 72 h after the last exercise ses-
sion, in the same order and with the same physical therapy staff
as in the baseline evaluation. All the subjects were instructed to
refrain from any other type of physical activity during the inter-
vention. The weight of patients was evaluated with a SECA-type
scale; height was measured with a pedometer and body mass in-
dex (BMI) was calculated.

Ethical aspects

The project was approved by the Research Ethics Committee
at Universidad Santo Tomas, Chile, on 28 December 2015. All pa-
tients signed an informed consent before the study, according to
the Helsinki declaration and the norms revised by the Secretariat
of the World Medical Association regarding the informed consent.
The study is registered in the web ClinicalTRials.gov with number
NCT03159312.

Measurement instruments

Bioimpedance has been used to measure body composition;
in this case, it was carried out through the Tanita BC-418 MA. The
patients were evaluated after an overnight fast, and according to
the protocol established for this test. The BIA is based on the fact
that lean tissue has more content of electrolytes and water than
fat. This difference in electrolyte content permits estimating FFM,
which measures the amount of electricity that flows through the
body from the source to the electrodes (20). The BIA exam was
evaluated by the same nutritionist professional on all opportuni-
ties, to diminish possible bias.
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Grip strength was measured on both sides (dominant and non-
dominant), with the same researcher in charge of all the tests,
through a hydraulic hand dynamometer (Smedley Dynamometer,
Spring, USA), according to recommendations by the American
Association of Hand Therapists (21). Prior to using the hand dy-
namometer, it was adapted to the hand size, in a comfortable po-
sition for the patient. The patient was placed in upright position,
with the shoulder adducted and rotating toward a neutral posi-
tion; the arm extended, the forearm in neutral position and the
wrist in slight extension (between 0 and 30°). Patients were asked
to squeeze the dynamometer with the maximum force possible,
through a brief maximum contraction and without performing ad-
ditional body movements. Three tests were run with each hand,
with one minute rest between each test, and the best score was
used as the patient’s baseline strength (22).

Calculation of sample size

Sample size was calculated from changes based on grip
strength measured via dynamometry in bariatric population (23),
which proposes a difference of medians of 2.88 kg, with a stan-
dard deviation of 2.3 kg as the minimum difference required to
obtain substantial clinical changes. The calculation yielded indi-
cates that for each group at least 16 participants are required,
considering a significance level of 0.05, 90 % statistical power,
and an expected 15 % loss. The size selected should be increased
by 15 % - 20 %, to prevent possible losses or withdrawals during
follow up (Figure 1).

Statistical analysis

Median differences were contrasted between each group for
each variable and time separately. In this case, the study pro-
ceeded as with a descriptive study, calculating measures of cen-
tral tendency and dispersion. Data normality was contrasted with
the Shapiro-Wilkes test. To analyze the variables related, a bivari-
ate analysis was performed by applying Student’s t test for the
numerical variables, or the Mann-Whitney test in cases in which
the normality hypothesis was not fulfilled. The significance value
considered was p <0.05. The data were analyzed with the IBM
SPSS Statistics 19 software. Statistical bias was controlled, given
that the research was carried out with an experimental group and
a control group.
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Figure 1. Flow diagram of the study participants
through six months

67 patients evaluated

o 10 patients reject participation.

e 4 patients with pathologies incompatible
with the program (lymphoma and retinal
detachment).

e 4 Post-operated pregnant patients in the
first trimester of pregnancy.

e 4 patients >60 years of age.

45 patients to enter
the research group

2 patients interrupted the program
due to change in domicile

CONTROL GROUP
22

EXPERIMENTAL GROUP
21

Source: Own elaboration.

Results

The study was held between March 2015 and March 2018,
in the surgical specialization consultation at the Lircay Clinic, in
the city of Talca, Chile. Attendance of the patients to the inter-
vention program was at 80 %, after two from the IG abandoned
the program because they lived too far. The IG attended 97 % of the
programmed evaluations, and the CG to 100 %. The group, as a
whole, was comprised of 32 women (74.4 %) and 11 men (25.6 %).
The IG was constituted by 21 patients and the CG by 22. The
mean age was 33 * 6.9 years. The pre-operatory weight of
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the patients was 95.66 = 13 and 103.04 =14.4 kg in the inter-
vention and control groups, respectively. The BMI was 35.5 =+ 3.3
in the IG and 36.7 = 3.3 in the CG. Upon evaluating grip strength in
the baseline, the IG and CG had values of 34.19 kg and 34.18 kg,
respectively. The values presented in Table 1 correspond to the
pre-operatory (one month and six months prior to surgery).

Table 1. Description of the median and standard deviation of
weight, BMI, and grip strength

Table 2. Bioimpedance result

Group Pre-operatory 6 months
Intervention 57,37 49,257
1) 87)
Lean body mass
Control 61,45 51,17
(13,51) (11,73)
Intervention 47,16 26,94
(15,23) (10,95)
Fat body mass
Control 410 21,20
(6,41) (3,82
Intervention 2456,3 1297,85
Metabolism
Control 1492,72 1365,72

Note: In parenthesis, below the median, the standard deviation (SD) is shown
Source: Own elaboration.

Discussion

Group statistics

Group Pre-operatory 1 month 6 months
. 95,66 kg 83,143 kg 69,85 kg

Intervention 13,07) (11,35) (9,16)

Weight

103,04 kg 88,273 kg 68,409 kg

Control (14,40) (14,63) (11,31)

Intervention 35,52 30,95 26,05

(3,34) (3,26) (2,95)

BMI

Control 36,73 31,41 24,32

(3,31) (3,75) (3,16)
. 34,19 kg 34,26 kg 31,57 kg

Intervention 732) 7,42) 672)

Grip strength

34,18 kg 32,86 kg 31,91kg

Control 6 (542 012

Note: In parenthesis, below the median, the standard deviation (SD) is shown.
Source: Own elaboration.

The BIA revealed an average amount of pre-operatory body
fat of 44 kg. During the course of the study, the participants
were able to reduce significantly their body fat; six months after
surgery, they obtained an average loss of 23.9 kg of fat, which
represents a reduction of 20 kg. The patients had a median pre-
operatory LBM of 59 kg, and after six months obtained a measure-
ment of 13.9 kg.

The baseline pre-operatory metabolism was at 1974, and di-
minished six months after the operation to 1331, with a difference
of 642.21 (Table 2).

When running Student “s t test for independent samples in all
the variables (weight, BMI, grip strength, LBM, FM, and metabo-
lism), the result is that no significant differences exist between
the IG and the CG with p > 0.05.

The aim of the study was to determine the influence of an ex-
ercise program of moderate intensity on grip strength in patients
operated of BS.

In relation to the withdrawal rate, 20 % of the sample se-
lected stopped attending the training or the control. These values
are below the figure estimated in the lack of adherence to pro-
grams of physical activity and post-surgical control (60 % - 70 %
withdrawal) (24) .

This study coincides with research that reveals that women
undergo BS with greater frequency. According to the findings,
idealization of the female body leads women to intervene their
bodies, as well as other factors: Difficulty to lose weight after
pregnancy, poor habits, and lack of physical activity (25).

The moderate exercise program produced weight loss, after
six months, of 28.53 % of the initial weight, and both groups had
an important loss after the third month. These results are similar
to the studies by Coleman et al., (18) and Trofa et al., (26) who
found a positive correlation between post-operatory physical ac-
tivity and the degree of weight loss, as well as a significant dif-
ference in weight loss between active and inactive groups. These
studies also relate pre-operatory BMI with regaining weight in
the long term, but Metcalf et al., conclude that no difference ex-
ists in weight loss between the exercise group and those who do
not engage in exercise, although there is decreased FM and LGM
during the first months (p < 0.05) (27).
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Regarding that reported by Stegen et al, static muscle
strength, measured as grip strength, establishes that such di-
minished by 18 % and 7 % in the control group and in the ex-
perimental group, respectively, four months after undergoing
BS (28). In turn, the study by Hassannejad et al., shows that no
changes were evident in muscle strength or in the composition
of LBM, but that there was an important increase in aerobic ca-
pacity in the IG (9). The sample in this study presents similar
results, given that although the IG conducted specific muscular
work, LBM decreased, a result that can be attributed to low in-
take of proteins due to the post-operative diet and, thereby, to the
loss of FM and LBM. Another study demonstrated that although
patients with morbid obesity experienced a significant loss of
muscle strength after surgery, their body could easily adapt to
this change because of the loss of body weight in relation to even
reduced strength (29). A study subjecting eight patients who had
undergone BS to training with strength exercises prescribed dis-
covered that, although the loss of mass without fat is inevitable,
post-operatory exercise programs may not only preserve muscle
strength, but also a significant impact on the increase of the dy-
namic strength of the majority of muscles. According to the study
by Huck, 12 weeks of supervised resistance training improved
functional strength (sitting and standing test), both in the CG as
in the IG, and there was certain progression in flexibility and grip
strength, but without significant changes (30). The study conduct-
ed by our research group lasted 24 weeks, with similar results to
those of the study mentioned, which supposes that the exercise
time should increase in weeks of exercise.

Finally, a study described that pre-operatory grip strength is
directly related with post-operatory body composition. The impor-
tance of this study lies in being able to supervise the evolution of
patients in which grip strength diminishes and, hence, LBM. These
results agree with those from this research, which demonstrated
the post-operatory decrease of muscle mass and grip strength, in
spite of the component of physical exercise (23).
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Study limitations

Patient attendance to the intervention program was at 80 %,
given that some withdrew from the program because they lived
far away, and the sample size, although having a significance
level of 0.05, was only comprised of 43 patients. Nevertheless,
it is observed that physical exercise has indeed been effective in
reducing weight and maintaining such in the medium term, with-
out rebound effect.

Conclusions

A moderate physical activity program lasting six months in
patients intervened for BS has no significant results in the de-
velopment of muscle mass evaluated through hand dynamom-
etry. However, physical exercise has been effective in lowering
weight and in maintaining such in the medium term, without re-
bound effect.

We recommend continuing with the physical activity interven-
tion program to prevent regaining weight in these patients, which
tends to take place after two years, according to other studies
conducted. The nursing care prescribed includes taking the pa-
tients’ weights, stimulating them into performing the exercises
in routine manner, offering them information on managing an
adequate diet, and educating the family (or the environment) so
that it contributes in the patient’s adaptation process, given that
post-operatory care is essential.

Having carried out the intervention program, improved qual-
ity of life of the patients has been proven, upon diminishing the
limitations produced by the excess weight.

Conflict of interest: None declared.

Funding: The study has not received external funding.
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