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Isiksuseomadused, baasmetabolism, pikkus ja kehakaal

Kokkuvõte

Seoseid loomade isiksuse, suuruse, käitumise ja metabolismi vahel on palju uuritud, aga vähe

on uuritud, kas sarnased seosed kehtivad inimeste kohta. Selle töö eesmärk on uurida seoseid

isiksuse,  kehakaalu,  pikkuse ja baasmetabolismi  (BMR)  vahel.  Seoste  uurimiseks  kasutati

suurt  andmestikku  (n  =  19519),  mis  pärineb  Synthetic  Aperture  Personality  Assessment

projekti  kodulehelt.  BMR  korreleeris  enamus  dimensioonidega,  aga  tugevaimaid

korrelatsioone leiti BMR ja küsimuste vahel, millega olid seotud impulsiivsus ja liberaalsus.

Kehakaal korreleeris samuti tugevalt nende samade küsimustega. Korrelatsioonid pikkuse ja

dominantsuse  vahel  olid  nõrgad  aga  statitiliselt  olulised.  Tulemused  näitasid,  et  seosed

uuritud tegurite vahel oli spetsiifilised aga piiratud.

Märksõnad: isiksus, baasmetabolism, SAPA, IPIP-NEO, pikkus, kehakaal, aktiivsus, 

dominantsus
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Personality traits’ associations with basal metabolic rate, height and weight

Abstract

Many animal studies have demonstrated correlations between behaviour, personality, size and

metabolism but research looking at these associations in humans is quite limited. This study’s

aim was to explore the associations between personality and physical traits  such as basal

metabolic  rate  (BMR),  height  and  weight  using  a  large  (n  =  19519),  publicly  available

database sourced  from  the  Synthetic  Aperture  Personality  Assessment project.  BMR

significantly correlated with almost all  personality domains while the strongest correlations

were with items related to impulsiveness and liberalism. These same items also had similarly

strong correlations with weight.  A weak but significant correlation was also found between

height and assertiveness items. These results suggest both limited and specific interrelations

exist between personality and physical traits.

Keywords: personality, basal metabolism, SAPA, IPIP-NEO, height, weight, activity level, 

assertiveness
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1. INTRODUCTION

In the field of psychology, physical measures are useful as they provide the type of objective 

information about psychological phenomena that self-report measures cannot usually provide.

For example, much research has been done on the physiological aspects of emotion (e.g. 

Mauss & Robinson, 2009), providing important insights into both the nature of emotion and 

its somatic expression. The amount of questionnaire-based work done on personality traits 

has been extensive, however the links between personality, physiology and physical traits 

have been much less explored. A better comprehension of these links would help to broaden 

our understanding of personality and perhaps both its consequences and proximal causes. 

This study will attempt to further expand our current knowledge of the physiological and 

physical correlates of personality by investigating the relationships between human 

personality, height, weight and basal metabolic rate.

The most popular means of measuring personality is through questionnaires. The most 

commonly used questionnaire in personality research is the NEO Revised Personality 

Inventory (NEO-PI-R), developed by Costa and McCrae (1992). This, and other similar 

scales are based on the structured use of natural language to describe and assess personality 

traits and/or aspects of observable behaviour (McCrae & John, 1992). Based on the 

covariance and factor structure of these described traits, results are typically presented as five

broad personality dimensions (Haig, 2005). A key premise of the factorial approach is that 

the traits and items associated with each dimension share common and reliable underlying 

causes or mechanisms (Haig, 2005). Various biologically based models (e.g., Eysenck’s three

factor model; Eysenck, 1952; Eysenck et al., 1985) have been developed to explain such 

underlying causes of personality, focussing mostly on brain-based explanations (DeYoung, 

2010). 

Looking beyond neuropsychology, personality also appears to have some links with somatic 

phenomena such as heart function (Kemp et al., 2010; Koelsch et al., 2012; Zohar et al., 

2013), muscle function (Goldstein, 1964; Nimbarte et al., 2012) and adiposity (Arumäe et al.,

2022; Terracciano et al., 2009). Lahti and colleagues (2013) also found that growth rates in 

childhood predicted personality traits in late adulthood. Arguably, all somatic and 

psychological functioning depends upon the energy-producing and growth-enabling role of 

metabolism. It is surprising, then, that only a few studies have been published on the 
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relationship between basal metabolic rate and personality. One study (Terracciano et al., 

2013), found that resting energy expenditure and NEO-PI-R inventory scores were generally 

uncorrelated while Bergeron et al. (2021) found that resting metabolic rate negatively 

correlated with the extraversion domain of the Big 5 Inventory test. Arumäe and colleagues 

(2022) however commented that the sample sizes of these these earlier studies may have been

too small to reveal robust correlations with personality. Their own study (Arumäe et al, 2022)

employed a larger sample (n = 2547) and found that BMR was consistently correlated with 

assertiveness. This suggests that their work is in agreement with various studies of non-

human species showing that BMR correlates with traits of dominance. In contrast to human 

studies, the literature regarding personality and metabolism in non-human subjects is 

incredibly rich and diverse, featuring a wide range of species, environments and research 

techniques.

The study of metabolism employs a variety of measurement tools such as basal metabolic rate

(BMR), resting metabolic rate (RMR), maximum metabolic rate (MaxMR) and aerobic 

scope. Both BMR and RMR are measured while at rest and are considered as being 

equivalent (Biro & Stamps, 2010). MaxMR is a recording of energy consumption during 

intense activity, usually forced locomotion (Biro et al., 2018), while aerobic scope is the 

difference between BMR and MaxMR (Biro et al., 2018). Metabolic rate is generally seen as 

being consistent over time (Careau et al., 2008), but BMR can also rise to compensate for 

changes in environment (e.g., in winter; McClune et al., 2015), or temporarily fall to 

compensate for the energy consumption related to large increases in activity or stress 

(Boratyński, 2020). Results with MaxMR, which marks the upper limit of activity for an 

individual, are again not uniform, but a higher MaxMR generally means that an individual 

can more often engage in higher energy activities while also being able to recover more 

quickly (Biro et al., 2018). Further to this, a large aerobic scope - where BMR is low and 

MaxMR is high - seems to offer advantages for animals that spend large amounts of energy 

on locomotion, such as animals patrolling a large home range (Boratyński, 2020). This 

expanded aerobic scope however may mean that an individual may have a relatively low 

BMR (Boratyński, 2020), perhaps in order to compensate for higher total levels of energy 

consumed through locomotion (Biro et al., 2018).

Although findings in non-human animal metabolic research are somewhat varied, it is 

understood that individuals with higher levels of BMR are generally more active (e.g., mice; 

Gębczyński & Konarzewski, 2009)  while also being larger, more aggressive and dominant 
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(e.g., Atlantic salmon; Cutts et al., 1998). See Biro & Stamps (2010) and Mathot et al., (2019)

for reviews of this literature. It is not clear though whether their higher BMR is a product of 

an active and dominant personality, or whether they are active and dominant so as to support 

a consistently greater need for energy that comes with a higher basal metabolism. 

This brief review shows that energy metabolism in various non-human species is complex. 

Some measurements of metabolism may also be misleading if used on their own. A low BMR

may mean that an individual is less active, less dominant or perhaps suffering from stress or 

illness. It however may mean that they have high endurance or are more resilient to stressors 

(because of a large aerobic scope). In contrast, a consistently higher BMR is perhaps more 

meaningful in terms of behaviour as it is implicitly tied to increased daily energy needs and 

the higher levels of activity and dominance that this entails.

In humans, BMR can be estimated from a person’s height and weight (Hasson et al., 2011), 

and is therefore likely to correlate with physical size. If there are links between personality 

and BMR, then personality traits may also be associated with physical size. As a higher BMR

in non-human animals is often related to increased activity and dominance, then people with 

a higher BMR (and larger body size) may exhibit similar traits of higher activity and 

dominance. Although there is some empirical support for the hypothesis that height may be 

positively correlated with dominance (Melamed, 1992; Stulp et al., 2015), and studies 

showing that height is related to perceived dominance (Mailhos et al., 2017; Montepare, 

1995; Undurraga et al., 2012), the evidence is limited and would benefit from further study.

The links between metabolism, height and personality can be investigated using personality 

questionnaires. They provide generally consistent means of measuring personality traits 

which can then be analysed against measures of height and metabolism. For example, 

Arumäe and colleagues (2022) used the NEO Personality Inventory-3 (McCrae & Costa 2010

as cited in Arumäe et al., 2022) to investigate the connections between personality traits and 

basal metabolic rate. Personality inventories are advantageous as it may be possible to  

analyse these results at different levels of specificity. For example, in the five-factor model,  

personality scores can be expressed as five broad dimensions (extraversion, agreeableness, 

conscientiousness, openness to experience and neuroticism). Each dimension however, can 

be composed of narrower groups of traits called facets. Each facet is in-turn composed of a 

group of similarly themed items (questions or assertions) called nuances (McCrae, 2015). In 

many contexts, the broad dimension scores provide a comprehensive and useful description 
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of a person’s enduring personality traits (McCrae & John, 1992; Ones et al., 1996). This has 

also been found to apply across cultures (Schmitt et al., 2007). The narrower facets can 

however provide a finer-grain resolution and reveal more specific information about 

behaviour (Margolis et al., 2020; Paunonen & Ashton, 2001; Paunonen et al., 2003) which 

can be useful in contexts such as understanding specific health problems (e.g., obesity, 

Terracciano et al., 2009; Vainik et al., 2019) and planning health interventions (e.g., reducing

HIV spread, Trobst et al., 2002). Individual item scores (nuances) of course provide an even 

finer resolution (Mõttus et al., 2017; Mõttus & Rozgonjuk, 2021; Vainik et al., 2015).

Assuming that the reported links between metabolism, dominance and activity in non-human 

animals may also exist in humans, then of the five broad FFM personality dimensions, the 

dimension of extraversion would most likely account for the largest portion of variance 

within metabolism data. This is because the dimension of extraversion usually contains facets

which are specific measures of activity and assertiveness, with assertiveness being the most 

conceptually similar construct to dominance in the FFM. The extraversion dimension 

however also contains other facets, such as gregariousness, which may not be so relevant to 

height or metabolism and so will affect the total covariance of the higher dimension. 

Investigating associations at the item level may also provide specific and meaningful insights.

As height and weight are important contributors to the calculation of BMR, then it may also 

be informative to see how these are separately associated with key personality traits – that is, 

traits correlating strongly with BMR.

The general aim of this study is to investigate the associations between personality and 

physiological/physical variables  – BMR, height and weight – and to assess how these results 

support previous work (e.g., Arumäe, 2022).  As the data used for this study (described in the 

method section) may possess a relatively high degree of sampling error (e.g., online, self-

report measures of personality, height and weight), then it may not be meaningful to present 

hypotheses for testing. A few specific questions however will be explored:

1) What are the correlations between personality traits and BMR and how are they 

expressed at the domain, facet and item level?

2) Does BMR correlate with levels of activity?

3) Does height correlate with levels of assertiveness?

4)   Do height, weight and BMR correlate in similar ways with key personality traits?
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2. METHOD

SAPA data

The current study will use data that has been collected online from over 48000 people who 

have completed a questionnaire connected with the Synthetic Aperture Personality 

Assessment project (SAPA; Condon et al, 2017). The SAPA project’s aim is to collect large 

amounts of data for further analysis of personality dimensions (Condon et al., 2017), such as 

its synthesis into large covariance matrices (Revelle et al., 2021). The combining of small 

blocks of data into a larger whole, known as a planned missing data design, is used in other 

contexts such as large international research projects (e.g., the Program for International 

Student Assessment (PISA), Kaplan & Su, 2018). Every person who answers the online 

SAPA questionnaire is presented with a random selection of items from a subset (n= 696 

items) of the International Personality Item Pool (IPIP), a collection of over 3200 publicly 

available personality scale items that are free to use and modify (IPIP Home, n.d.; Goldberg 

et al., 2006). This subset of 696 items was chosen for the SAPA project because these items 

are common to more than 200 public domain scales (Condon, 2014, as cited in Revelle et al., 

2021).

The data to be analysed in this study were collected online between December 2015 and 

February 2017 and include item response data, socio-demographic data and measures of 

height and weight. Respondents were free to end the questionnaire at any time, meaning that 

the number of items completed on any occasion may vary from 1-696. On average, the 

number of items completed was 84. This means that the database consists of over 48000 

individual sets of responses to randomly presented scale items. For this study, the responses 

to 300 of these 696 items were analysed. These 300 items are sourced from the IPIP-NEO 

(Goldberg, 1999),  a freely available personality inventory which measures similar constructs 

to those found in the NEO Personality Inventory (NEO-PI, Costa & McCrae, 1992). SAPA 

data has been previously scored as five dimensions, in a similar way to the NEO-PI (Revelle 

et al., 2021) and has also been used at an individual item level to explore more specific 

relationships between variables (Revelle et al., 2021).

Preparation of data

Before undertaking any analyses, the data were filtered and modified. Around 67% of the 

original sample included data from participants who identified as living in the USA. As the 
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equation used to calculate BMR in this study was also developed from a US sample (Mifflin 

et al., 1990), then participants from other nations were excluded from analyses as the 

equation may under- or overestimate BMR for different national subgroups. Data were also 

removed regarding participants that had not provided weight or height information. Some 

participants had provided self-reported height and weight estimates which seemed 

improbably large or small. To filter out such extreme values, only height and weight data that

were within ± 3 standard deviations from the sample mean were used for analyses. Reported 

height data were converted from inches to centimetres and weight data was converted from 

pounds to kilograms. The final average heights of the sample (Table 1) were two to three 

centimetres larger than reported averages found in the US population (Fryar et al , 2021). 

Analyses were also restricted to people over the age of 18 as human metabolism studies have 

shown that children and adolescents have higher basal metabolic rates than adults (Pontzner 

et al, 2020). Before calculating domain and facet scores, items were reversed following an 

item key that was packaged with the SAPA database file.

As has been done in previous metabolism studies (e.g. Arumäe et al., 2022, Terracciano et al.,

2013), the confounding influences of age and sex were corrected for. To achieve this, 

regression analyses were used to residualise each variable for age, age-squared and gender. 

The age-squared covariate was added to help control for the slowing of metabolism in later 

life. A nested partial ANOVA comparing a full BMR regression model (i.e. that which 

included the age-squared variable) and the reduced model confirmed that the full model fitted

the data significantly better than the reduced model (F(1) = 372.83, p < 0.01). All 

residualised variables (BMR, personality scores, height, weight) followed a normal 

distribution. Before calculating residuals, all variables underwent standardization resulting in 

the mean value of each variable being set to zero and the standard deviation being 1. It has 

been reported (Iacobucci et al., 2016) that using mean-centred values helps to reduce the 

collinearity between the variables when a regression model contains a polynomial term. 

Measures: BMR

BMR was estimated from height, weight, age and sex data using the Mifflin-St Jeor equation 

(Mifflin et al., 1990) which is a common technique for estimating human basal metabolism 

(Hasson et al., 2011). 
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The equation is as follows: 

9.99 × weight + 6.25 × height − 4.92 × age + 166 ×  sex − 161, where sex=1 for men and sex 

= 0 for women. 

Measures: Domain and facet scores

Personality scores were calculated by averaging the scores of defined subsets (domains, 

facets) of IPIP-NEO personality items. Individuals were only included in the calculation of a 

domain if they had answered at least five out of 60 possible IPIP-NEO items in a particular 

domain or at least three out of ten items in a given facet. Descriptive statistics for both 

domain and facet data can be found in Appendix 1.

Statistical analyses

In order to investigate the relationships between basal metabolism and personality, 

Spearman’s rhos were calculated between residualised BMR and residualised personality 

measures – i.e. domains, facets and items. To investigate the relationship between BMR and 

the activity level of participants, items within the E4: Activity Level facet were investigated. 

Facets that showed significant correlations with BMR were also investigated at the item level.

One aim of this study was to investigate relationships between the height of participants and 

personality scores relating to assertive behaviour. This was done by calculating the 

correlations between residualised height data and residualised scores from the E3: 

Assertiveness facet. These relationships were also investigated at the item level.

When calculating BMR, the Mifflin-St Jeor equation combines height, weight, age and 

gender data (Mifflin et al., 1990). After age and gender have been adjusted for in personality 

scores, the remaining variance connected with BMR residuals can generally be divided 

between height and weight variables. To investigate the relative contributions of weight and 

height regarding important personality items, correlations were also calculated between 

residualised height and weight one the one hand and items that significantly correlated with 

BMR on the other.

As the analyses described above involved large numbers of variables, then the problem of 

multiple testing was important to address (Benjamini & Hochberg, 1995). To counteract this 

problem, a false discovery rate (FDR) adjustment procedure was performed on the p-values 
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of all correlation analyses. Data were preprocessed and analyses conducted using the R 

programming language and RStudio statistics software package (RStudio Team, 2022).

Ethics statement

Analyses were performed on existing data that is freely available online, so there was no 

conflict with ethical principles and no need for permission from the any ethics committees.

3. RESULTS

Participants

After exclusions, the final sample entailed 19519 respondents (~ 66% female) with 

participants’ ages ranging from 18 to 89 years and an average age of 27.87 years. Data for all 

demographic variables followed a normal distribution. Further descriptive statistics relating 

to age, weight, height and gender can be found in Table 1. 

BMR and personality – Domain level

Significant Spearman’s rhos were found between BMR and all domains apart from 

conscientiousness. All correlations were relatively small (r = -0.04 ... 0.02) (Table 2).  

Table 1
Descriptive Statistics of the Final Sample

Mean SD Min Max Range
Females 
(n= 12805)

Height 164.09 7.11 142.0 185.0 43.0

Weight 69.30 17.01 36.3 126.1 89.8

Age 28.05 11.40 18.0 80.0 62.0

Males
(n=6714)
Height 178.99 7.44 157.0 201.0 44.0

Weight 84.54 18.82 42.2 136.1 93.9

Age 27.53 11.14 18.0 89.0 71.0
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BMR and personality – Facet level

Of the 30 facets within the IPIP-NEO, only two showed a statistically significant relationship 

with BMR (Table 2). The positive correlation with N5: Immoderation facet (r = .22) indicates

that BMR shared around 5% of this items variance, while BMR had a small negative 

correlation with O6: Liberalism (r = -.08). The correlation of E4: Activity Level with BMR 

was small and non-significant (r = -.03). None of the items within this facet correlated 

significantly with BMR. The remaining facets also showed no significant relationship with 

BMR. 

BMR and personality – Item level

Looking at the two statistically significant facets in more detail, it was found that almost all 

items within the N5: Immoderation facet had a statistically significant relationship with BMR

(Table 3). Spearman’s rhos were also both positive and in some cases, moderately large  (r = 

0.06...0.37).  The item with the largest correlation was “Often eat too much” and BMR shared

almost 14% of this item’s variance. The item with the second largest correlation was “Am 

able to control my cravings”. BMR shared almost 3% of this item’s variance. Both positively 

worded items and reverse scored items in this facet found significant and moderately strong 

correlations with BMR. 

Five items within the facet O6: Liberalism also showed moderate to weak negative 

correlations with BMR (r = -0.13...-0.07) that were also statistically significant (Table 4).  

The item with the strongest negative correlation was “Like to stand during the national 

anthem” and BMR shared 1.6% of variance with this item. 

N5: Immoderation vs. weight and height

To investigate the separate contributions of height and weight to items of this facet, 

Spearman’s rhos were found between weight, height and N5: Immoderation items. 

Residualised weight data correlated in a very similar way to that of BMI (Table 3) but for 

most items in this facet, the relationships between items and weight was actually stronger 

than it was with BMR. The item with the strongest correlation was again “Often eat too 

much”. In this case, weight could explain 17.6% of this item’s variance. Height did not 

significantly correlate with any items in this facet and so these results have not been reported.
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Table 2
Correlations Between Personality Traits and BMR

rho df

Neuroticism .02* 11908

Extraversion .02* 12389

Openness -0.04*** 13669

Agreeableness -0.02* 14636

Conscientiousness -0.01 14169

N1: Anxiety -0.01 2050

N2: Anger .04 1942

N3: Depression .03 2074

N4: Self-Consciousness -0.02 2144

N5: Immoderation .22*** 2110

N6: Vulnerability -0.02 2048

E1: Friendliness .01 2295

E2: Gregariousness .01 2081

E3: Assertiveness .03 3080

E4: Activity Level -0.03 2051

E5: Excitement-Seeking -0.01 1968

E6: Cheerfulness .04 2134

O1: Imagination -0.01 2096

O2: Artistic Interests -0.03 2072

O3: Emotionality -0.04 2394

O4: Adventurousness -0.02 2011

O5: Intellect -0.03 3580

O6: Liberalism -0.08** 2016
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rho df

A1: Trust .03 2038

A2: Morality -0.03 4620

A3: Altruism -0.01 2717

A4: Cooperation -0.03 2160

A5: Modesty .03 2375

A6: Sympathy -0.05 2169

C1: Self-Efficacy .03 2058

C2: Orderliness -0.01 3890

C3: Dutifulness -0.03 2396

C4: Achievement-
Striving

-0.04 2310

C5: Self-Discipline -0.03 2029

C6: Cautiousness -0.02 2323

Note. Personality and BMR have been residualised for age, age-squared and sex. All p-values are adjusted 
for false discovery rate. 
*p< .05, **p< .01, ***p< .001

O6: Liberalism vs weight and height

Following the pattern of the N5:Immoderation facet items, weight had significant 

relationships with almost all items in this facet (Table 3). Rhos were moderately weak 

(r = -0.13...-0.06) and were very similar to the correlations with BMR. Height did not 

correlate significantly with any of these items.

Height and Assertiveness

Height correlated significantly with the E3: Assertiveness facet (r = 0.06, p < 0.05) and 

significant correlations were found with two items that belong to this facet. They were “Take 

charge” (r = 0.07, p < 0.01) and “Keep in the background” (r = 0.07, p < 0.05). Height was 

also found to correlate significantly with the A2: Morality facet but this relationship was not 

further investigated. 



14
Personality, basal metabolic rate, height and weight

Table 3:  N5:Immoderation correlations with BMR and weight 

N5: Immoderation Items BMR (rho) Weight (rho) df

Often eat too much. .37*** .42*** 2068

Am able to control my cravings. .17*** .19*** 2011

Rarely overindulge. .16*** .18*** 2058

Love to eat. .11*** .13*** 2080

Go on binges. .10*** .10*** 2097

Never spend more than I can afford. .10*** .12*** 2088

Easily resist temptations. .09** .09*** 2046

Don't know why I do some of the things I 
do.

.07* .07* 2225

Never splurge. .06* .07** 2103

Do things I later regret. .02 .03 2098

Notes: Personality and BMR variables have been residualised for age, age-squared and sex. All p-values 

are adjusted for false discovery rate. 

*p< .05, **p< .01, ***p< .001

Table 4:  O6: Liberalism correlations with BMR and weight

Liberalism (O6) Items BMR (rho) Weight (rho) df 

Like to stand during the national anthem. -0.13*** -0.13*** 2112

Believe that we coddle criminals too much. -0.08*** -0.10*** 2075

Believe laws should be strictly enforced. -0.08*** -0.09*** 2021

Believe that we should be tough on crime. -0.07* -0.08*** 2058

Tend to vote for liberal political candidates. -0.07* -0.08*** 2007
Believe that criminals should receive help 
rather than punishment.

-0.06 -0.07** 2083

Believe in one true religion. .06 -0.07* 2054

Believe that there is no absolute right and 
wrong.

-0.06 -0.06* 1995

Believe that too much tax money goes to 
support artists.

  0 .01 1965

Tend to vote for conservative political 
candidates.

-0.02 -0.01 2007

Notes: Personality and BMR variables have been residualised for age, age-squared and sex. All p-values 

are adjusted for false discovery rate.

*p< .05, **p< .01, ***p< .001, df = n-2
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4. DISCUSSION

Animal studies have demonstrated that clear but complicated associations exist between 

behaviour, personality, size and measures of metabolism. Research looking at similar 

relationships in humans is however quite limited. This study’s general aim was to explore 

associations between personality and variables such as basal metabolic rate, height and 

weight. To do this, data within a very large, publicly available database was analysed. The 

database contained self-reported measures of height, weight, age and sex as well as responses

to IPIP-NEO personality inventory items. Despite possible problems related to the quality of 

information contained in this database, it provided a valuable opportunity for statistical 

relationships to be investigated between these factors.

It was found that BMR was significantly related with almost all IPIP-NEO domains (except 

conscientiousness) although correlations were weak.  This somewhat contrasts with previous 

studies where BMR was found to either be uncorrelated with personality traits (Terracciano 

et al., 2013) or to have significant correlations with one or two domains (Arumäe et al., 2022;

Bergeron et al., 2021). Arumäe and colleagues (2022) suggested that previous studies may 

have suffered from small sample sizes. The large size of the sample used within this study 

may have helped to strengthen correlations found at the domain level.    

When looking at facet level results, associations with BMR became narrower and stronger. 

Only two out of 30 facets had significant correlations with BMR. The N5: Immoderation 

facet had a relatively strong correlation with BMR while the O6: Liberalism facet showed a 

relatively weak correlation. This again contrasts with previous work where assertiveness was 

the only facet found to be reliably linked with BMR (Arumäe et al., 2022).  

The neuroticism facet N5:Immoderation has been linked to overeating and obesity (e.g. 

Heaven et al., 2001; Vainik et al., 2019) . Johnson (n.d.) describes people scoring high on this

facet as being oriented towards impulsivity, short-term pleasures and having trouble resisting 

urges. Most of these N5: Immoderation facet items were significantly and positively 

correlated with BMR and the item „Often eat too much” had the strongest correlation with 

BMR. Speculation that these item scores may be connected with overeating are supported by 

separate correlations with the weight variable – an important component of BMR. It was 

found that weight was even more strongly correlated with these items than BMR. In 

comparison, height - another important BMR component- showed no significant correlations.

Why is it then, that weight seems to be a much more important factor than height in how BMI



16
Personality, basal metabolic rate, height and weight

correlates with these items. It is possible that the sample was somehow dominated by highly 

muscular persons lacking self-control in regards to eating. It is however more likely that 

overeating has contributed to adiposity, which in turn is affecting measures of BMR. This 

suggests that the accuracy of the Mifflin-St Jeor equation may be sensitive to higher levels of 

adiposity. Interestingly, the results of Arumäe et al. (2022) show that BMR, body mass index 

and relative fat mass (RFM) were all significantly and reasonably strongly correlated with the

N5: Impulsivity facet of the NEO-PI-R (which is equivalent with N5: Immoderation of the 

IPIP-NEO). 

The 06: Liberalism facet belongs to the Openness domain but it could be speculated that the 

small, negative but significant correlation between BMR, weight and the O6: Liberalism 

facet may also be related to adiposity, particularly as this facet didn’t correlate with height. 

Although there is limited evidence in the literature directly linking the Openness domain and 

obesity (e.g. Jokela et al., 2013) studies relating to eating habits (e.g. reviewed by Lunn et al.,

2014) have shown that lower levels of Openness are associated with a poorer diet - e.g. high 

in convenience foods but low in fruits and vegetables – which in itself is a risk factor for 

obesity. This may mean that people who are more conservative are also less open to healthier 

ways of eating. This may result in an increased level of adiposity which may in turn be 

driving the association with BMR. However, as Lunn and colleagues (2014) note, healthier 

diets are also more prevalent in wealthier and better educated populations, so these 

associations may also be mediated by sociocultural factors not investigated in this study.  

In regards to the relationship between height and assertiveness, a weak but positive and 

significant correlation was found between height and two items in the E3: Assertiveness 

facet. Studies of non-human animal behaviour have identified that larger individuals tend to 

behave more dominantly.  The findings of this study weakly support the possibility that 

assertive behaviour may be more common amongst taller people. It has also been found in 

non-human animal studies, that individuals with higher rates of basal metabolism tend to also

be more active. This study however provided no evidence to support this link in humans.

Taken together, this exploration discovered evidence of mostly small but also statistically 

significant relationships between BMR, weight, height and personality. The strongest 

correlations found suggest that BMR, weight and impulsiveness are interrelated. To better 

understand these results, it would be beneficial to further explore the SAPA database. Other 

data available in this database, such as respondents BMI, education level and exercise 
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regularity could be used to better parse the interrelations between personality, weight, height 

and BMR. Similar analyses could also be performed using data of other national cohorts (e.g. 

The United Kingdom) not analysed in this study. This may provide informative comparisons 

with the USA sample.
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APPENDIX 1

IPIP-NEO Domain descriptive statistics

Domain n mean sd min max
N 11910 3,38 0,92 1 6
E 12391 3,88 0,83 1 6
O 13671 4,3 0,75 1 6
A 14638 4,3 0,74 1 6
C 14171 4,31 0,77 1,17 6

IPIP-NEO Facet descriptive statistics

Facet n mean sd min max
N1: Anxiety 2052 3,58 1,17 1 6
N2: Anger 1944 3,25 1,17 1 6
N3: Depression 2076 3,22 1,31 1 6
N4: Self-Consciousness 2146 3,52 1,12 1 6
N5: Immoderation 2112 3,79 0,99 1 6
N6: Vulnerability 2050 3,09 1,12 1 6
E1: Friendliness 2297 3,98 1,15 1 6
E2: Gregariousness 2083 3,21 1,21 1 6
E3: Assertiveness 3082 3,92 1,05 1 6
E4: Activity Level 2053 3,46 0,91 1 6
E5: Excitement-Seeking 1970 3,59 1,11 1 6
E6: Cheerfulness 2136 4,4 0,99 1 6
O1: Imagination 2098 4,62 0,98 1 6
O2: Artistic Interests 2074 4,8 0,97 1 6
O3: Emotionality 2396 4,51 0,95 1 6
O4: Adventurousness 2013 4,08 0,96 1 6
O5: Intellect 3582 4,54 1,04 1 6
O6: Liberalism 2018 3,76 1,2 1 6
A1: Trust 2040 3,85 1,07 1 6
A2: Morality 4622 4,58 0,96 1 6
A3: Altruism 2719 4,76 0,88 1,2 6
A4: Cooperation 2162 4,19 1 1 6
A5: Modesty 2377 3,75 1,01 1 6
A6: Sympathy 2171 4,29 0,99 1 6
C1: Self-Efficacy 2060 4,59 0,83 1,25 6
C2: Orderliness 3892 4,03 1,08 1 6
C3: Dutifulness 2398 4,75 0,83 1 6
C4: Achievement-Striving 2312 4,6 0,89 1,25 6
C5: Self-Discipline 2031 3,58 1,15 1 6
C6: Cautiousness 2325 3,91 1,02 1 6
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