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In this volume, Ellis et al. have compiled a massive com-

pendium of citations for reported sex differences. References

cited are located on a compact disc that accompanies the

book. Ellis et al. placed few constraints on the research they

report, including human and nonhuman animal studies, as

well as all age groups. Approximately 18,000 studies are

cited, some of which report more than one sex difference, for

a total of about 30,000 citations. These are condensed into

1,920 tables, organized with the intent of updating as new

studies are published.

Tables are divided into rows by the direction of the sex

difference, or no significant difference, and into columns by

age: ‘‘infant’’ (in humans,\1 year), ‘‘toddler’’ (in humans, 1–

2 years), ‘‘early childhood’’ (in humans, 3–5 years), ‘‘child-

hood’’ (in humans, 6–12 years), ‘‘adolescent’’ (in humans,13–

18 years), and ‘‘adult’’ (in humans, 19 years or older). Cita-

tions are categorized within cells according to seven world

regions (Africa, Asia, Europe, Latin America, Middle East,

North America, and Oceania). Nonhuman species, which com-

prise 10% of the citations, are listed by species and approximate

age in human years. Before each table is a brief introduction to

the variables addressed in it.

The book is organized into 13 chapters. Chapter 1, ‘‘Basic

Biological Factors,’’ includes sex ratios at birth, weight, and

sizes and functioning of various anatomical and physiological

organs. Chapter 2, ‘‘The Brain and Biochemistry,’’ summa-

rizes findings on neurological functioning, neuroanatomy,

neurochemistry, hormones, neurotransmitter receptors, and so

forth.Chapter 3, ‘‘Health and Illness Factors,’’ includes overall

health and illness as determined by use of health care services

and self-reported healthiness, mortality and life span, and a

breakdown of specific illnesses and injuries. Chapter 4 covers

‘‘Perceptual, Motor, and Emotional Factors,’’ including odor

discrimination, visual and pain perception, motor coordina-

tion, and emotions.

Chapter 5 covers ‘‘Intellectual, Cognitive, Self-Concept,

and Mental Health/Illness Factors.’’ This comprises aca-

demic differences, intellectual development and decline over

the life span, language reasoning, spatial ability, and com-

parisons of various types of knowledge, such as knowledge of

sex, science, social science, arts, and humanities. This chap-

ter also incorporates learning and memory, sleep related phe-

nomena, self-reflection, and self-assessment comparisons.

It concludes with mental illnesses, such as depression and

schizophrenia, and mental health related behaviors, such as

suicide and drug and alcohol abuse.

‘‘Preferences, Interests, Attitudes, Beliefs, and Intentions’’

arecovered inChapter6, includingsensorypreferences (e.g., for

colors or smells), academic interests, social interactions, sports

and exercise, sex-related interests and desires, and media,

hobby, work, and career interests. Chapter 7 covers responses

to drugs, stress, and therapeutics. This includes perinatal effects

of drugs and stress, responses to drugs in general, responses

to specific drug types, such as anesthetics, alcohol, sedatives,

stimulants, antidepressants, antipsychotics, and stress and pain

responses.

Chapter 8 reviews personality and general behavior, includ-

ing boredom and curiosity, religious and sex role behavior, and

health-related behavior, such as exercise activity and diet. Social

behavior is covered in Chapter 9, including conformity, com-

petitiveness, aggression, physical and social contact, altruism,

communication, play, and mating. Consuming and individual

institutional interactions are reviewed in Chapter 10, including

acquiring and consuming drugs and criminal behavior. Chapter

11 deals with stratification and work-related behavior, including

S. Wolff � D. A. Puts (&)

Department of Anthropology, Pennsylvania State University,

University Park, PA 16802, USA

e-mail: dap27@psu.edu

123

Arch Sex Behav

DOI 10.1007/s10508-009-9538-y



hierarchies and resource control, territory and spacing behavior,

and vocation. Chapter 12 deals with attitudes and beliefs sur-

rounding gender, physiological and cognitive responses to others

based on sex, social treatment by others, victimization, and por-

trayals in the mass media.

Chapter 13 is a ‘‘grand summary’’ of the results reported in

the book, in which Ellis et al. analyze tables with more than 10

human studies. Each such table is used to calculate a con-

sistency index (CI) and a diversity index (DI). The CI is the

proportion of studies indicating a sex difference in favor of

one of the sexes, and DI indicates the number of world regions

in which sex differences were reported. These scores do not

reveal the magnitude of sex differences, but instead estimate

whether a sex difference is culturally universal or invariant

across time and age groups. In the book’s conclusion, Ellis

et al. list the ‘‘most certain universal sex differences,’’ those

occurring in more than 10 human studies, and in which all

results indicate a sex bias.

This volume is a meta-analysis in that it is a study of

studies, but it is not a traditional meta-analysis; findings from

different studies are not converted to a common statistic and

weighted by sample size. Ellis et al. instead chose to perform

a vote-counting meta-analysis (a tally of studies by the

direction of the sex difference) for three reasons. First, vote-

counting is easier, requiring no conversion to a common

statistic. Indeed, an analysis of effect sizes could hardly be

carried out properly, except by experts in each sex difference

who could evaluate methodological and sampling differ-

ences between studies, and decide which effect sizes to in-

clude and which differences to statistically control. Second,

Ellis et al. suggest that a conventional meta-analysis would

obscure cross-cultural and temporal patterns by collapsing

studies into a single effect size estimate. However, such vari-

ables could be entered into analyses as moderators. Finally,

Ellis et al. suggest that vote-counting meta-analyses are more

easily updated.

For researchers interested in locating specific references

or reviewing sex differences in particular areas, the useful-

ness of this book will depend on its completeness. Ellis et al.

chose to include only English studies or studies with English

translations that were published as journal articles or books.

Dissertations were included, but master’s theses and confer-

ence papers were not, unless they appeared in a formal bound

proceedings book. Given these restrictions, how completely

does this volume cover the literature?

To test this, we investigated three diverse traits: spatial

cognition, orgasm frequency, and voice. In general, the cov-

erage of these topics was good, but some studies were missing

in each of these areas. For example, Putz, Gaulin, Sporter, and

McBurney (2004) reported a sex difference in mental rotation

ability but were not cited. Regarding sex differences in orgasm

frequency, Kinsey, Pomeroy, Martin, and Gebhard (1953) were

cited, but Masters and Johnson (1966) and Vance (1976) were

not. The section on voice was sparsest, which is surprising,

given the large and obvious sex differences in vocal traits. The

table on fundamental frequency (F0, the acoustic parameter

closest to pitch) included only studies on vowel pronunciation,

not continuous speech, and did not include any studies showing

adult sex differences. Baken (1987) cites more than a dozen

studies of sex differences in F0 that are missing from this vol-

ume. Likewise, adult sex differences in formant frequencies

are not covered. Formants are frequencies of high energy that

affectvocal timbre.Men’s formantsare lowerandmoreclosely-

spaced than women’s (see, e.g., Huber, Stathopoulos, Curione,

Ash, & Johnson [1999] and Whiteside [2001], neither of which

is cited).

The usefulness of this volume will also depend on the ease of

locating references in each area of interest. The book is well

organized, but some categorization appears a bit arbitrary. For

example, Astur, Ortiz, and Sutherland’s (1998) finding of a sex

difference in virtual Morris water maze performance was in-

cluded in the ‘‘Morris water maze’’ table, whereas Driscoll,

Hamilton,Yeo,Brooks,andSutherland’s (2005)findingofasex

difference on the same task was included in the ‘‘Maze tra-

versing ability’’ table.

Overall, the book will be a valuable reference resource for

researchers in a variety of disciplines. Ellis et al. hope that

their book will help eliminate intentional or inadvertent re-

search biases and highlight areas in which little work has been

done, and where future research should fill in the blanks. It

will likely contribute to these goals. Missing citations and

imperfect organization are to be expected in such an ambi-

tious undertaking, and as this volume is updated, it will only

get better.

References

Astur, R. S., Ortiz, M. L., & Sutherland, R. J. (1998). A characterization

of performance by men and women in a virtual Morris water task: A

large and reliable sex difference. Behavioural Brain Research, 93,

185–190.

Baken, R. J. (1987). Clinical measurement of speech and voice. Boston:

Little, Brown, and Co.

Driscoll, I., Hamilton, D. A., Yeo, R. A., Brooks, W. M., & Sutherland, R.

J. (2005). Virtual navigation in humans: The impact of age, sex, and

hormones on place learning. Hormones and Behavior, 47, 326–335.

Huber, J. E., Stathopoulos, E. T., Curione, G. M., Ash, T. A., & Johnson,

K. (1999). Formants of children, women, and men: The effects of

vocal intensity variation. Journal of the Acoustical Society of
America, 106, 1532–1542.

Kinsey, A. C., Pomeroy, W. B., Martin, C. E., & Gebhard, P. H. (1953).

Sexual behavior in the human female. Philadelphia: W. B. Saunders.

Masters, W. H., & Johnson, V. E. (1966). Human sexual response.

Boston: Little, Brown.

Arch Sex Behav

123



Putz, D. A., Gaulin, S. J., Sporter, R. J., & McBurney, D. H. (2004). Sex

hormones and finger length: What does 2D:4D indicate? Evolution
and Human Behavior, 25, 182–199.

Vance, E. B. (1976). Written descriptions of orgasm: A study of sex

differences. Archives of Sexual Behavior, 5, 87–98.

Whiteside, S. P. (2001). Sex-specific fundamental and formant fre-

quency patterns in a cross-sectional study. Journal of the Acous-
tical Society of America, 110, 464–478.

Arch Sex Behav

123


	Sex Differences: Summarizing More Than a Century of Scientific Research
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


