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Abstract 

Manipulations differentially activating the left or right cerebral hemisphere influence behavior in ways 
congruent with known theories of hemispheric lateralization of function. For example, rightward eye gaze 
increases positive mood via left hemisphere activity, and left unilateral nostril breathing increases right 
hemisphere spatial task performance. Determining under what conditions, and to what extent, simple 
techniques can be used to alter mental and emotional state holds considerable appeal because methods 
might be used as adjuncts to other tactics to mitigate negative affect in clinical situations, or to improve 
cognition in neurocognitive impairment. One method demonstrating promise for altering cognition and 
emotion, and that could be used in home-settings, is sustained unilateral hand clenching. The goal of the 
present paper was to analyze the literature to examine i. typical methods used for this manipulation; ii. in 
what manner such movements alter cognition and/or emotion; iii. whether one versus the other 
hemisphere, is particularly affected by manipulation. A literature search was conducted using relevant 
search terms, resulting in 24 articles. Across the literature, a wide range of domains was examined, 
including memory, decision making, creativity, language, emotion, and social perception, with many 
examining more than one domain. Nine included neurophysiological measures. Overall, 4 studies 
reported an impact of only unilateral right-hand clenching and 5 of only unilateral left-hand clenching, on 
behavior. Twelve reported an impact of both hand clenching conditions. Three reported no impact of hand 
clenching on performance. Future work should examine unilateral hand clenching in clinical populations.  
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1. Introduction

Manipulations that differentially activate the left or right cerebral hemisphere influence behavior 
in predictable ways. For example, increasing left, relative to right, hemisphere activity results in increased 
language ability, memory encoding, approach motivations, risk-taking, and attention to local details. 
Conversely, increasing right, relative to left, hemisphere activity is associated with superior spatial 
navigation, memory retrieval, withdrawal motivational states, risk-avoidance, and attention to global 
aspects of information. Some methods used to differentially activate the left or right hemisphere include 
mood induction (e.g.; Gable & Harmon-Jones, 2010) dichotic or monaural listening 
(e.g.; McCormick & Seta, 2012), unilateral gaze (e.g.; Propper, Brunye, Christman, & Januszewski, 
2012), bilateral alternating gaze (e.g.; Christman, Garvey, Propper, & Phaneuf, 2003), unilateral finger 
tapping (e.g.: McElroy & Seta, 2004), unilateral hand clenching (e.g.; Goldstein, et al, 2010), unilateral 
nostril breathing (e.g.; Jella & Shannahoff-Khalsa, 1993) and sidewards body orientation (Drake, 1991).  

Delineating under what conditions, and to what extent, simple techniques can be used to alter 
mental and emotional state holds considerable appeal; for example, such methods might be used as an 
adjunct to other tactics to mitigate negative affect in clinical situations, or to improve cognition in 
neurocognitive impairment. Even slightly effective methods that could be easily initiated and sustained in 
private and as needed by individuals, rather than only within a laboratory or clinical setting, could 
potentially dramatically improve mental health in some populations.  

One method that has demonstrated promise for altering cognition and emotion, and that could 
theoretically be used in the home-setting, is sustained unilateral hand clenching. Via increased activity of 
one versus the other hemisphere, sustained unilateral hand clenching may result in a processing bias 
toward the more activated, contralateral, hemi-cortex, and to a hemisphere-concordant change in 
behavior. Neurophysiologically, it has been proposed that unilateral hand clenching increases 
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contralateral activity of cortical motor areas. This cortical activity has been suggested to spread beyond 
motor cortex, to frontal areas involved in emotion and cognition (e.g.: Harmon-Jones, 2006), resulting in 
a bias in performance and experience aligned with known lateralization of hemispheric functions 
associated with a given (more active) hemisphere (and the one that is contralateral to the hand that is 
engaging in unilateral clenching).  

If simply clenching and unclenching one versus the other hand can effectively alter emotion and 
cognition, this technique could offer patients an opportunity for non-pharmaceutical self-regulation, and 
potentially to increased self-efficacy, which is known to positively impact treatment effects. The goal of 
the present paper was to analyze the literature to examine i. typical methods used for this manipulation; 
ii. if and in what manner such movements alter cognition and/or emotion; iii. whether one versus the other
hemisphere, and resultant alterations in behavior, are particularly amenable to such manipulation.

2. Methods

A literature search was conducted using the search terms: “unilateral hand clench*” in 
conjunction with “cognit*”, “emotion*”, "perception", "behavior*" brain*, neuro* and “emotion* and 
cognit*” in various databases. 47,989 non-duplicate studies were found. Earliest article found was from 
1993, and end date was 2021. Articles referencing single unilateral forced nostril breathing, facial 
contractions, or contractions of other muscles or body parts, or that did not discuss the effects of unilateral 
hand contractions on cognition or/and emotion were excluded. Hand clenching must have been in 
neurotypical individuals, and articles had to have been written in English. Articles must have described 
empirical research, not be a review article, and must have been peer-reviewed. Articles were further 
screened by reading the abstract and looking for mention of domains of cognition such as perception, 
memory, decision making, learning, language ability and/or attention, or references to emotion, affect, or 
mood. Twenty-one articles were removed after a full text screen. Three articles were excluded during data 
extraction, as their research orientation was ambiguous, and they were ultimately excluded. A total of 
47,941 articles were removed for relevance, with the final article count 24 (See Table 1). See Figure 1 for 
Prisma (Liberati et al., 2009) exclusion and inclusion application.  

3. Results

Across the literature, a wide range of cognitive, perceptual and emotional tasks were used, over 
many different areas. The majority of studies examined more than one area. Nine included 
neurophysiological correlates of hand clenching. 6 used electroencephalograph (EEG), 1 used EEG and 
evoked response potentials, 1 used Functional Near-Infrared Spectrography (fNIRS), and 1 used 
Functional Magnetic Resonance Imaging (fMRI). Hand clenching typically resulted in contralateral 
hemispheric activity (6 studies), though some studies reported ipsilateral activity as well (3).  

Specific techniques/instructions for unilateral hand clenching included squeezing/clenching an 
item (most frequently a ball, 21 studies). Participants were most frequently instructed to ‘clench as hard 
as you can’ (13 studies), though there were deviations in this instruction. Most commonly, participants 
squeezed the object for 45 seconds, followed by 15 seconds of rest, in a series of repetitions that varied 
from 2- 4 times per condition being examined (16 studies), though some seemingly idiosyncratic methods 
were also used (see Table 2).  

Regarding emotion, 12 studies placed their findings within the context of affect. All significant 
findings were framed within known theories of hemispheric lateralization of emotion. 8 reported 
increased positive/approach emotions following right unilateral hand clenching, and 5 reported increased 
negative/withdrawal emotions following left unilateral hand clenching.  

Regarding cognition, a wide range of domains were examined, including memory (4), attention 
(7), sports performance (3), language (1), creativity (3), social perception (4), and 2 that were unable to be 
classified. Much research examined more than one domain in a given article. Changes in these areas were 
consistent with known theories of lateralization of cortical functions.  

Overall, 4 studies reported an impact of only unilateral right-hand clenching and 5 of only 
unilateral left-hand clenching, on behavior. Twelve reported an impact of both hand clenching conditions. 
Three reported no impact of hand clenching on performance.  
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4. Discussion 
 

Sustained unilateral hand clenching demonstrates an impact on cognition and emotion in a 
manner aligned with known hemispheric lateralization of functions. Neurophysiolgical mechanisms 
underlying the effects have been proposed, and have been replicated using different methodologies. 
Future research should examine the utility of unilateral hand clenching on cognition and emotion in 
clinical settings and populations. Sustained unilateral hand clenching might be a useful adjunct to 
traditional therapies in these circumstances.  
 

Table 1. Authors and methods for included studies. 
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Figure 1. Prisma inclusion/exclusion application.  
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