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Abstract

Study aim: The aim of this study is to assess whether a closed (CG) or open grip (OC) can influence the maximum number of
repetitions during the pull-up test to exhaustion.

Material and methods: Ninety-five physically active males (age 23.5 + 6.2 years, body mass 69 + 7.9 kg, height 174.0 + 6.4 cm,
BMI 22.9 + 2.2) randomly performed the pull-up test to exhaustion twice, once for each type of grip, one week apart.

Results: No significant difference (p = 0.092) was found between the maximum number of repetitions performed with the OG
(14.2 £ 5.7) or the CG (13.9 + 5.9). Spearman’s correlation showed no significant association between participants’ body mass
and the number of repetitions (r = 0.128, p = 0.22 for OG; r=0.157, p = 0.13 for CG).

Conclusions: According to our results, the grip is not relevant in the determination of the performance during a pull-up test to
exhaustion. Thus, using one grip instead of another may be recommended independently of performance needs. Grip type may

be adapted considering the practised sport, and specific athletic requirements, as well as individual preference.
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Introduction

According to the ACSM Fitness Trends, bodyweight
training started to become popular in 2013 and in 2023 re-
mains in third position after strength training with weara-
ble and free weights [21]. One of the main factors contrib-
uting to its popularity is that it does not require large areas
and expensive equipment [5, 21]. Therefore, practitioners
are able to exercise everywhere (either in parks and open-
air gyms or at home). Bodyweight training includes vari-
ous exercises such as push-ups, pull-ups, planks, squats,
and burpees. Among these, bar pull-ups and their progres-
sions are among the most popular exercises to improve
back muscle strength. Practising bodyweight exercises
can lead to several benefits: it has been reported that it
can improve muscle strength of the upper limbs, posture,
and body composition [10, 18]. Bodyweight exercises are
usually included in admission tests. Military admission
tests, for example, present physical challenges in which

it is necessary to perform a minimum number of repeti-
tions of bodyweight exercises, with more points attributed
to a higher number of repetitions [4, 12, 13]. Bar pull-ups
are usually included within those tests, and represent an
exercise requiring high strength levels [22]. All these pull-
up tests present indications regarding the orientation of
the hand (overhand — pronated) and their distance [16],
the passing of the chin during the ascending phase and the
full extension of the upper limbs in the descending phase
(as stated by the International Physical Fitness Test (IPFT)
guidelines [25] and the Italian military test rules [13]).
IPFT guidelines also state that the thumbs could be posi-
tioned either above or below the bar, in an open (OG) or
closed grip (CG), without any restriction [25]. To date, no
clear indications are provided to select the grip type. Thus,
it is necessary to standardize the grip during this test. Ad-
ditionally, new methods to improve performance could be
of interest to participants/athletes and coaches since ex-
tra repetitions can make a difference in achieving success
during admissions tests and competitions. To the best of
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our knowledge, no studies have investigated the grip type
during a pull-up test to exhaustion. We investigated such
technical aspects, considering that a different grip could
change forearm muscle recruitment and consequently
performance. Thus, this observational study investigates
whether there may be differences in performance, defined
as the maximum number of repetitions, between the two
different grips. We hypothesized that a difference may
arise if the OG or CG is used.

Material and methods

Study protocol

This is an observational study designed to assess
whether a different grip during the pull-up test to exhaus-
tion can influence performance, which is defined as the
maximum number of repetitions. The different grips are
identified by the different position of the thumbs, which
can be placed above or below the bar, and are named open
and closed grip (OG and CG), respectively (Fig. 1 shows
the thumb position for OG [A] and CG [B], respectively).
The study was conducted in accordance with the Declara-
tion of Helsinki, and approved by the Ethical Committee
of the University of Palermo (n. 45/2021).

Participants

The inclusion criteria for this study were: 1) healthy
male individuals, and 2) able to perform at least 5 pull-
ups. The exclusion criteria were: 1) any physical limita-
tions or recent injury which could preclude the participant
from performing the test, and 2) the impossibility to be
tested with the other grip after 1 week. For this observa-
tional study, 95 physically active males were tested. Ta-
ble 1 reports participants’ characteristics. Participants had
different training experience (1.4 + 2.1 years of practice)
and were recruited in 4 different commercial gyms in Pal-
ermo. Trainers provided the list of potential eligible par-
ticipants.

Procedures and randomization

Once participant eligibility was confirmed, an informed
consent form was requested to be signed. Anthropometric
measures (height and weight), date of birth (to calculate
age), and information on previous sports practised were
taken before a 5 min bodyweight warm-up. Afterward,
each participant was tested twice, once for each type of
grip, one week apart. During the first day, to randomize
the order in which participants performed one grip over
the other, a coin was tossed to determine the grip used by
the first participant on the list provided by the trainer. The
subsequent participants’ grip was determined by alternat-

ing the type of grip.

Table 1. Participants’ characteristics

Variables Mean = SD
Age [years] 235+6.2
Height [cm] 174.0 + 6.4
Weight [kg] 69+7.9

BMI [kg - m2] 229422

Pull-up test to exhaustion

For the pull-up test to exhaustion, participants had only
one attempt per type of grip due to the nature of this test.
A bar height to avoid floor contact with the feet was se-
lected for each participant (minimum height 2.15 m). The
diameter of the bar was standard at 33 mm. The test was
performed with hands pronated. Randomly, subjects were
asked to perform the test with an OG or CG, as shown in
Figure 1. The starting position was as follows: the width of
the hands was slightly wider than the width of the shoulders
[15, 19] and the upper and lower limbs completely extend-
ed (avoiding bending or crossing the legs) [2]. A repetition
was considered valid when: during the ascendant (concen-
tric) pull-up phase the participant’s chin passed above the
bar and if during the descent (eccentric) phase the arms

Figure 1. Two types of grips were used during the pull-up test to exhaustion: “open grip — OG” (A) and “closed grip — CG” (B)
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reached full extension, returning to the starting position.
A repetition was considered null if the above conditions
were not fulfilled or if the subject swung his legs during
the concentric phase. Participants were allowed to rest for
a maximum of 2 seconds between repetitions, maintaining
both hands in contact with the bar and without foot contact
with the floor (as described previously by other authors
[17]). Considering that velocity may influence perform-
ance during the pull-up test to exhaustion [19], no indica-
tion about pace was given to participants. The end of the
test was identified when the subject was no longer able to
perform a full repetition during the concentric phase [15].
The different grip used, OG or CG, was the independent
variable. The maximum number of repetitions was the de-
pendent variable.

Materials

A wall stadiometer was used to measure height: the
subject was asked to stand with their shoulders and heels
against the wall, after which their height was measured.
The participants were requested not to wear shoes when
their weight and height were taken. A commercially avail-
able digital scale was used to measure participants’ weight
(SECA 807, SECA GmbH & co. kg. 22089, Hamburg
Germany). In addition to shoes, during weight measure-
ment, participants were asked not to wear any type of

25+

20+

15+

Max N° of Pull-ups

0G

accessories or objects in the pockets or clothes not worn
during the pull-up test to exhaustion.

Statistical analysis

The sample size was calculated using G*Power (ver-
sion 3.1.9.7) [9]. The required sample size was 90 partici-
pants, assuming an effect size of 0.3, a error at 0.05 and
0.80 statistical power to identify the difference between
the two grips. Jamovi software was used for statistical
analysis (The jamovi project (2022). jamovi (Version 2.3)
[Computer Software]. Retrieved from https://www.jam-
ovi.org). The Anderson-Darling test [7] was performed to
assess the normality assumption. The Wilcoxon rank test
was applied for the non-normally distributed data, in order
to test the difference between the two grips, with alpha set
at <0.05. The Spearman correlation test was used for the
correlation between weight and the maximum number of
repetitions. GraphPad Prism (version 8.0.2) was used to
generate Figure 2.

Results

The characteristics of the 95 individuals included
in this observational study are summarized in Table 1.
Briefly, participants were physically active young adults

B OGC mm CG

CG

Figure 2. Maximum number of repetitions for Open Grip (OG) and Closed Grip (CG), respectively
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Table 2. Results summary

Variables Repetition p Mean difference SE

oG 142+5.7

G 139459 0.092 0.500 0.161
Spearman’s R p

Reps OG vs Weight 0.128 0.22

Reps CG vs Weight 0.157 0.13

OG = open grip; CG = closed grip; Reps OG = repetitions performed with an open grip; Reps CG = repetitions performed with a closed grip.

(23.5 £ 6.2 years old), male, with a BMI of 22.9 + 2.2
kg - m2 on average. Summarized results, reported as
mean + SD, mean difference, and SE, are presented in
Table 2. No significant difference was found between the
OG maximum number of pull-up repetitions (14.2 + 5.7)
and the CG maximum number of pull-up repetitions
(13.9 £ 5.9) (p = 0.092) (Table 2; Figure 2). Spearman’s
coefficient showed no significant correlation between the
number of pull-up repetitions performed and participants’
body mass for either group (r = 0.128, p = 0.22 for OG;
r=0.157, p = 0.13 for CG) (Table 2). The results indicate
that grip does not influence pull-up performance, and nei-
ther does participants’ weight.

Discussion

According to our results, using a different type of grip
does not affect the performance during the pull-up test to
exhaustion in active male practitioners. The body mass of
the tested subjects does not seem relevant in the determi-
nation of the maximum number of repetitions.

Differences between the tests performed with a differ-
ent grip could have been expected if the tested subjects
had performed the pull-up test to exhaustion with the grip
they normally prefer to use during training sessions, ac-
cording to the specificity principle [8]. According to this
principle, exercise adaptations are not only specific to in-
tensity, energy expenditure, and muscle involvement but
also to the angle at which joints are working [8]. How-
ever, considering our results, the grip type does not seem
to be a sufficient parameter to cause performance varia-
tions. Other parameters, not related to grip type, could be
related to muscle activation instead. During the pull-up
exercise, there are substantial differences in muscle ac-
tivation when the width between hands or the forearm
orientation (intended according to supinated or pronated
pull-ups) changes. In fact, differences are present both
for a smaller bending of the elbow and for the different
working planes of the humerus [1, 11, 22]. Urbanczyk et
al. [22] reported that during wide pull-ups the latissimus
dorsi was more active than in pronated shoulder width

pull-ups (in which biceps brachii and brachialis activation
was prevalent) and supinated pull-ups (in which rotator
cuff activation was prevalent). Lusk et al. [11] found that
wide-width lat pull-down did not significantly influence
the latissimus dorsi activation, which seems to be more
active with a pronated than a supinated grip, although
analysed during lat pull-down exercise (performed using
a lat machine). Further, Dickie et al. [1] examined the
electromyographic muscle activity during different types
of pull-ups: prone, supine, and neutral. The authors ob-
served that middle trapezius activity was higher during
pronated pull-ups (compared to neutral) [1]. Moreover,
muscle activation was similar during all types of pull-
ups, while different activation was noted between eccen-
tric and concentric phases [1]. In detail, greater activation
of the pectoralis major, biceps brachii and brachioradialis
was seen during the concentric phase compared to the ec-
centric phase [1]. It is important to note that these studies
did not examine the forearm muscle activation responsi-
ble for hand movements (and grip). In this observational
study, we did not measure muscle activation. However,
despite changing the type of grip, the width of the hands
and forearm orientation (which may be responsible for
changes in forearm muscle activity) did not differ. There-
fore, the humerus worked mainly by performing an ex-
tension on the sagittal plane. We can assume that those
bigger muscles, involved in the performance determina-
tion, were working on the same orientation and activa-
tion, causing no difference in the maximum number of
repetitions. In conclusion, although several parameters
may influence performance during pull-ups (according
to different muscle activation), the use of an OG or CG
does not seem to be relevant.

The rationale behind the necessity to test the two types
of grip rests on the potential influence of the grip in chang-
ing forearm muscle activation. At the level of the forearm,
all the flexor and extensor muscles of the fingers involved
in gripping activity are inserted [6]; therefore, a different
type of grip could induce different forearm muscle activa-
tion. Although a difference in forearm muscle activation
may be present, it may not be enough to change perform-
ance outcomes, as demonstrated by our results. Further
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studies are hence required to confirm forearm muscle ac-
tivity and the benefits of using different grips.

It may be necessary to perform future studies on the
type of grip with electromyographic analysis of the spe-
cific muscles involved in the grip action. Trainers could be
interested in exercises or progressions which can strength-
en muscles in an increasingly targeted manner, according
to athletic needs. Considering our results, different advice
on the use of a different grip during pull-ups should only
be suggested when a different need of forearm/grip tech-
nique is necessary. For example, in sports in which it is re-
quired to have a closed fist (thumb under the bar) such as
in karate [23] or other fighting sports, pull-ups may be pre-
scribed as strength exercise with a CG. On the other hand,
for those sports in which an OG is frequently used, such as
in climbing [24], opting to train OG pull-ups as an isolated
exercise progression or to improve muscular endurance,
may be preferred. This consideration is especially valid for
elite climbers who usually present higher muscular endur-
ance during pull-ups [14]. Considering our non-significant
results on the maximum number of repetitions, the type of
grip should be selected according to the preference and for
technique purposes, whereas specific grip type should be
suggested to prepare for a specific competition or test (e.g.
military admission tests) when restrictions are present.

Our study also showed no correlation between the par-
ticipants’ body mass and the maximum number of repeti-
tions. Ervin et al.’s [3] study had previously investigated
a correlation between weight and the maximum number of
repetitions in a modified pull-up test in children, observ-
ing that increasing weight decreases performance. The
main difference from our study is the type of test, which
included modified pull-ups performed with the feet touch-
ing the ground and the body in a horizontal position. The
different results may also be attributed to the age differ-
ence between the two populations included, as Ervin et
al.’s study focused on children [3] while our study in-
volved young adults. Therefore, weight may be less rel-
evant in the determination of the maximum number of
pull-ups in adult populations than in children as well as
during standard pull-ups. Similar results were obtained in
other studies in which pull-up performance was not cor-
related with either BMI or anthropometric data in adults
[19, 20]. Conversely, the study from Sanchez-Moreno et
al. [17] showed a significant negative correlation between
the maximum number of pull-ups and participants’ body
weight. Although including physically active males, with
similar training experience to those included in our study,
some methodological differences should be taken into ac-
count when comparing results. First, the assessment proce-
dure considered valid half repetitions, which occur when
at least 90° of elbow flexion was reached. In our study,
these repetitions were considered incomplete and exclud-
ed from the total count. Additionally, only 25 participants

took part in the study, whereas we were able to reach sta-
tistical power recruiting a significantly larger sample (95).
Moreover, as per our inclusion criteria, participants were
required to be able to perform at least five pull-ups, and
may have been accustomed to managing their body mass
better during pull-ups.

Our study is not without limitations: only active male
subjects were tested, so the results cannot be generalized
to the female and inactive populations. In addition, we did
not perform an electromyographic evaluation. Therefore,
we cannot ascertain whether, despite no difference in per-
formance being observed, a different recruitment pattern
was expressed during the different grips. Future studies,
implementing electromyograph assessments to confirm
differences in forearm muscle activation, are needed.

However, this study also has some strengths. First, our
large sample size reached the statistical power required. In
addition, the heterogeneity of the sample itself comprises
active practitioners with different experience and sports
backgrounds. Second, the feasibility of the pull-up test can
make this study highly replicable. In addition, to the best
of our knowledge, this study is the first to assess the type
of grip during bar pull-ups.

In conclusion, the current evidence suggests that
choosing an open or closed grip does not influence the
maximum number of repetitions during the pull-up test to
exhaustion. Similarly, body mass does not seem to affect
the maximum number of pull-ups in the active adult popu-
lation. Considering our results, trainers should select a dif-
ferent type of grip according to sport-specific grip needs.
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