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Common errors in textbook descriptions of muscle fiber
size in nontrained humans

GORDON R. CHALMERS & BRANDI S. ROW

Kinesiology and Physical Education Program, Department of Physical Education, Health and

Recreation, Western Washington University, Bellingham WA, USA

(Received 7 January 2011; accepted 14 April 2011)

Abstract
Exercise science and human anatomy and physiology textbooks commonly report that type IIB muscle
fibers have the largest cross-sectional area of the three fiber types. These descriptions of muscle fiber sizes
do not match with the research literature examiningmuscle fibers in young adult nontrained humans. For
men, most commonly type IIA fibers were significantly larger than other fiber types (six out of 10 cases
across six different muscles). For women, either type I, or both I and IIA muscle fibers were usually
significantly the largest (five out of six cases across four different muscles). In none of these reports were
type IIB fibers significantly larger than both other fiber types. In 27 studies that did not include statistical
comparisons of mean fiber sizes across fiber types, in no cases were type IIB or fast glycolytic fibers larger
thanboth type I and IIA,or slowoxidative and fast oxidative glycolytic fibers.The likely reason formistakes
in textbook descriptions of human muscle fiber sizes is that animal data were presented without being
labeled as such, and without any warning that there are interspecies differences inmuscle fiber properties.
Correct knowledge of muscle fiber sizes may facilitate interpreting training and aging adaptations.

Keywords: ATPase, classification, morphology, motor unit, skeletal muscle

Introduction

Human muscle fiber types and sizes have been a target of investigation for decades.

Nevertheless, puzzling inconsistencies remain when these data are disseminated. In the

research literature, type IIA fibers are most often found to have the largest cross-sectional
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muscles other than the vastus lateralis. For men (Table IV), one study showed no significant

difference in the mean size of the three fiber types in two different regions of the erector

spinae muscle (Mannion et al., 1997), while in another study, type IIA fibers were found to

be significantly larger than the other fiber types in three lower leg muscles (Gregory et al.,

2001). Fiber size data from the four muscles examined without statistical comparisons are

also included in Table IV.

For women (Table V), in two regions of the erector spinae muscle type I muscle fibers were

significantly larger than the other fiber types (Mannion et al., 1997), while in the deltoid

muscle there was no significant difference in the size of the three fiber types (Nygaard, 1981).

Four additional studies provided data on fiber sizes in additional muscles examined in

women, although without statistical comparisons (Table V).

A study by Häggmark et al. (1979) is reported separately here (Table VI) because its data

from four abdominal muscles were combined from nine women and four men. Statistical

examination revealed that all three fiber types were the same size in two muscles, type IIA

and IIB fibers were the same size and larger than type I in one muscle, and type I fibers were

the largest in the remaining muscle examined.

Only two human studies were found that reported the size of nontrained muscle fibers

identified using the slow oxidative (SO), fast oxidative glycolytic (FOG) and fast glycolytic

(FG) classification system. Some studies use the metabolic SO, FOG, FG nomenclature,

although they do not classify fibers based on their myosin ATPase and metabolic properties

as the classification system intended, and instead use other methods such as z-band width or

only myosin ATPase data. Only studies using myosin ATPase and metabolic properties to

classified fibers as SO, FOG, and FG are considered here. Prince et al. (1976, 1977)

examined the vastus lateralis muscle of five men and five women who were nontrained or

recreationally physically active. The women were of college age. The age of the men was not

reported, but they were probably young adults as these controls were being compared with

trained athletes. Notably, the authors commented that the human muscles differed from

muscles in lower mammals in that the FOG fibers rather than the FG fibers were the largest

(Prince et al., 1976). Saltin et al. (1977) also described human vastus lateralis muscle fiber

properties in a review paper, using the slow twitch (ST), fast twitch subgroup a (FTa) and

fast twitch subgroup b (FTb) nomenclature. They provided data reporting the myosin

ATPase activity, fiber size, and glycolytic and oxidative enzymatic activity of the fibers

examined. The fibers they listed as ST match others’ (Peter et al., 1972) definition of SO,

their FTa fibers match FOG fiber characteristics, and their FTb fibers match FG fibers.

Although statistical tests of the differences in mean fiber sizes were not performed in these

studies (Prince et al., 1976, 1977; Saltin et al., 1977), the data are included in Table VII for

comparison with the size data in the previous tables for fibers classified by myosin ATPase

histochemistry.

Summary of data on muscle fiber size in nontrained human muscle

In studies which included a statistical comparison of mean fiber sizes, in men type IIA fibers

were most commonly the largest (six out of 10 cases); in two cases there was no difference in

the size of the three fiber types; and in the remaining two cases type IIA fibers were the largest

together with either type IIB or type I fibers. In women, type I fibers weremost commonly the

largest (three out of six cases); in two cases type I fibers were the largest together with type IIA

fibers; and in one case there was no significant difference in the size of the three fiber types. In

the one study which combined abdominal muscle data frommen and women, in twomuscles

there was no significant difference in muscle fiber sizes across the three types, in one muscle

Common errors in textbook descriptions of muscle fiber size 259
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