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Abstract
A cramp is a painful, involuntary contraction or spasm of a

mtiscle or group of miiscle.s. Cramps occur more commonly in
the muscles of the legs and feet than in other parts of the body
and happen most often at night or while a person is at rest. Older
peopie are affected more frequently than younger individuals; as
many a.s 70^. of elderly people {an age delineation undefined by
the literature) have experienced nocturnal leg cramps at some
time. The cause of muscle spasms is not well understood, but
certain risk factors have been identified, including dehydration,

electrolyte imbalances, diabetes, and pregnancy.
The conventional approach to preventing leg cramps and

other mu.sc!e .spa,sms includes ,sta}'ing well liydrated and doing
stretching exercises regularly. The drug quinine .sulfate is effec-
tive for preventing leg cramps in some cases, but it can cause
tinnitus and other adverse effects.

This article reviews dietary and nutritional factore found to
be beneficial for preventing and treating muscle cramps (other
thaii leg cramps of pregnancy). Heat cramps are discussed sepa-
rately at the end of the article.

Reactive Hypoglycemia
Of 131 patients with reactive hypoglycemia seen in 1 doc-

tor's practice. 55% experienced leg cramps. This symptom usu-
ally improved following dietary modifications designed to stabi-
lize hlood glucose levels.̂  Nutritional treatments of reactive
hypoglycemia include avoiding refined carbohydrates, caffeine.
and alcohol; eating small, frequent meals; consuming adequate
amounts of protein; and supplementing with chromium, B vita-
mins, magnesium, and other nutrients.

Magnesium
Hypomagnesemia, which is usually indicative of relatively

severe magnesium deficiency, is a recognized cause of muscle
cramps. In case reports, hypomagnesemia was detected in 3
patients with recurrent cramps. In each case, the symptoms
improved following magnesium supplementation. The pre-
sumed cause of magnesium deficiency was excessive exercise in
2 patients and diuretic use in the third.^--'

Magnesium deficiency not severe enough to cause hypo-
magnesemia appears to be relatively common in Western societ-
ies. Magnesium supplementation was shown to improve muscle
cramps in 2 double-blind trials and 1 uncontrolled trial,
explained below.

In a double-blind study, 64 patients (aged 18-65 years) with
chronic, frequent muscle cramps and paresthesias (another sign
of possible magnesium deficiency) were randomly assigned to
receive 366 mg/day of magnesium or placebo for 4 weeks.
Symptomatic improvement was reported by 75% of the patients
receiving magnesium and by 32% of those receiving placebo (P
<.O1).''

In another trial, 46 volunteers suffering from recurrent leg
cramps were randomly assigned to receive, in double-blind
fashion. 300 mg of magnesium or placebo each night for 6
weeks, and then the other treatment for an additional 6 weeks.
The number of cramps was assessed in the final 4 weeks of each
treatment period. There was a trend toward fewer cramps with
magnesium than with placebo (P = 07). Significantly more sub-
jects experienced improvement during magnesium treatment

than during placebo treatment (78% vs 54%; P = 03).^
Fourteen trained swimmers who experienced muscle

cramps when swimming received 65 mg of magnesium, from
either magnesium ascorbate or magnesium aspartate, on 3
consecutive days, just before starting their swimming workout.
The frequency of muscle cramps was reduced by 86% in the
group receiving magnesium ascorbate and 44% in the group
receiving magnesium aspartate. Both treatments reduced the
severity of symptoms.**

Potassium
llypokalemia, usually indicative of relatively severe potas-

sium deficiency, can also cause muscle cramps.' Hypokaleniia
may occur in patients using potassium-depleting diuretics or in
association with persistent diarrhea or certain disease states.
Potassium deficiency not severe enough to cause hypokaleniia is
probably common in Western societies as a result of inadequate
intake of fruits and vegetables. Suboptima! potassium status
may be a contributing factor in some cases of muscle cramps.

Case report: A 76-year-old man presented with a multi-year
history of recurrent spasms in the calf muscles, which recently
had become more severe. Serum potassium and magnesium
levels wei^ nonnal. He was advised to take 2 g/day of potassium
magnesium aspartate (a preparation containing 50% potassium
aspartate and 50% magnesium aspartate). This form of potassi-
um and magnesium was recommended because of evidence that
aspartate enhances intracellular uptake of potassium and mag-
nesium.'̂  The patient's leg cramps disappeared within 36 hours
and did not return over a 5-month follow-up period, during
which he continued to take potassium magnesium aspartate.

Calcium
Calcium supplementation has been used with some suc-

cess to treat leg cramps during pregnancy.^ While calcium
supplementation has not been studied as a treatment for other
types of muscle cramps, it would be prudent to ensure that any
patient experiencing cramps is consuming adequate amounts
of calcium.
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Vitamin E
Several investigators have reported that vitamin E is an

effective treatment for nocturnal leg cramps and other types of
cramps.'""^*'

Of 125 patients with nocturnal leg cramps treated with
vitamin E (d-alpha-tocopheryl acetate), 103 had complete or
nearly complete symptom relief, an additional 13 had a moder-
ate or good response, and 2 did not improve. Half of the patients
responded to 300 lU/day or less, and half required 400 Ill/day
or more. Symptoms usually improved within a week of starting
vitamin E but recurred when treatment was stopped.'^

In a study of about 100 patients, vitamin E at a dose of 300
lU/day relieved leg cramps in almost all cases, whereas lower
doses were frequently ineffective. Some patients who discontin-
ued vitamin E experienced leg cramps that were more severe
than usual for several days.^"

In another study, approximately 50 patients with muscle
cramps were treated with vitamin E. A dose of 300 lU/day was
.sufficient to control most cramps, whereas lower doses were only
partially eftective. Cramps usually recurred as soon as vitamin E
was discontinued.''

In a small double-blind trial, vitamin E given at a dose of
800 IU per day for 4 weeks was not significantly more effective
than a placebo in patients with nocturnal leg cramps.'^' However,
a large proportion ofthe patients in that study had medical con-
ditions that are associated with magnesium deficiency (diabetes.
70%; coronary artery disease. 41%: hypertension. .52%). and 37%
ofthe patients were taking diuretics, which can deplete magne-
sium and potassium. Vitamin E would not be expected to be an
effective treatment for cramps caused primarily by magnesium
or potassium deficiency.

Leg cramps are a common occurrence in people with
hepatic cirrhosis. In a study of cirrhotic patients, the mean
serum vitamin E concentration was significantly lower in those
with leg cramps than in those without cramps (6.3 pg/ml vs 11.5
pg/ml). Among those who experienced leg cramps, vitamin E at
a dose of 600 IU per day reduced the frequency and duration of
cramps. Patients with subnormal vitamin E levels seemed to
benefit most from treatment.'"

Vitamin B.,̂  and Vitamin B Complex
One i)ractitioiier reported that 16 consecutive elderly

patients had dramatic relief of nocturnal cramps for 4 to 6 weeks
or longer after a single injection of 500 pg of vitamin B,^.''^ln a
study of vitamin B,^ as a treatment for migraine. 1 woman expe-
rienced a resolution of leg cramps while receiving 1.000 pg per
day of hydroxocobalamin (a form of vitamin Bj^) intranasally.
The cramps returned after treatment was discontinued."*

In a double-blind trial, supplementation with a vitamin
B-complex preparation produced substantial improvement in
nocturnal leg cramps in a group of elderly hypertensive patients.
Twenty-eight patients older than age 65 with hypertension (con-
trolled on medication) and severe nocturnal leg cramps were
randomly assigned to receive, in double-blind fashion, 1 capsule
of a vitamin B-complex preparation 3 times per day or placebo for
3 months. Each capsule contained 50 mg of fiirsultiamine (a thia-

mine derivative), 250 pg of hydroxocobalamin. 30 mg of pyri-
doxal phosphate, and 5 mg of rihoflavin (vitamin B2). At the start
of the study, none of the patients had evidence of electrolyte
abnormalities.

The severity of leg cramps was assessed on a 10-point
visual analogue scale, with 10 indicating intolerable cramps and
0 indicating no cramps. In the placebo group, the mean score
increased from 7.9 at baseline to 8.2 after 3 months. In the vita-
min group, the mean score decreased from 7.9 at baseline to 2.6
after 3 months (P <.O1 compared with baseline and compared
with the change in the placebo group). The difference between
groups became significant after 4 weeks of treatment. Among
patients taking the vitamins, 28% reported almost complete
remission of leg cramps, and an additional 57% reported sig-
nificant improvement.'^

Further research is needed to determine whether the henefi-
cial effect of this vitamin preparation was due entirely to the
vitamin B̂ 2 or to some combination of vitamins.

Taurine
Muscle cramps are common in patients with cirrhosis of

the liver. Cirrhotic patients with muscle cramps have been
found to have significantly lower plasma taurine concentrations
than cirrhotic patients without muscle cramps.-" Since taurine
is a membrane stabilizer, taurine depletion might increase
membrane hyperexcitability. resulting in muscle cramps. In
uncontrolled trials, taurine at a dose of 3 g per day in 1 study
and 18 g per day in another study relieved muscle cramps in
patients with cirrhosis.

Thirty-five patients with cirrhosis and recurrent painful
muscle cramps received 3 g per day of taurine for 4 weeks.
Marked improvement was seen in 71.4% ofthe patients, includ-
ing complete disappearance of cramps in 37.1%. Improvement
was seen after as little as 3 days in some cases. Cramps returned
after taurine was discontinued.^^

Twelve nonalcoholic patients with muscle cramps associat-
ed with cirrhosis received taurine for 6 months at a dose of 6 g 3
times per day after meals. After 1 month, the cramps had disap-
peared almost completely in 8 patients and were improved in the
other 4 patients. No significant side effects were seen. The
improvement was maintained during the 6-month treatment
period, but symptoms recurred in 1 patient when taurine was
temporarily discontinued.^^

While taurine did not cause any significant side effects in
these studies, long-term treatment with high doses of taurine
could conceivably cause amino acid imbalance, an abnormality
to which patients with liver disease are particularly susceptible.
Therefore, in patients with muscle cramps associated with cir-
rhosis, the lowest effective dose of taurine should be used.

Vitamin C and Hesperidin
in an uncontrolled trial, a combination of vitamin C and

hesperidin (a citrus fiavonoid) relieved nocturnal leg cramps in a
group of postmenopausal women. Fourteen postnienopausal
women with nocturnal leg cramps were treated with 200 mg
each of vitamin C and hesperidin 4 times per day for 2 weeks.
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Muscle Cramps

MINIMIZE

OBSTACLES TO
HEALING

TAILOR NATURAL
INTERVENTIONS

TO PATIENT NEEDS

Avoid: refined carbohydrates,
caffeine, alcohol

Diet: tow glycemic index;
whole organic plant foods;

small, frequent meals;
adequate protein

Supplement: creatine.

B-tomplex. magnesium,
etc, as needed

The elderly. A pensor
on pota.s.sium-depletiiig diuretics or

with a history of coronar)' heart
disease, hypertension, chronic

diarrhea, or persistent
stress.

Pregnancy or
indications of

calcium
deficiency

Magnesium

Potassium

Calcium

Vitamin E
Elderly: IM Vitamin B,;,. oral B-complex
Postmenopause: Vitamin C. hesperidin

Taiirine: minimum effective dose

Vitamin E

Hydration
Sodium, potassium,
niagne.sium, calcium

Figure. Muscle Cramps Treatment Protocol

Diagram provided by Herb Joyner-Bey. ND

followed by 100 mg of each 4 times per day for at least 4 weeks.
All women experienced a resolution of leg cramps within 2 to 12
weeks. In some but not all cases, continued treatment was neces-
sary to maintain the ^̂

Heat Cramps
1 leat cramps are muscle spasms that occur during or after

vigorous activity in a hot environment. They appear to be due to

the loss of electrolytes, primarily sodium chloride (table salt),
that results from excessive sweating. Rehydrating with water or
with other fluids that contain insufficient amounts of sodium
chloride may lead to hyponatremia, which can cause muscle
cramps. Heat cramps can often be prevented by remaining well-
hydrated and increasing sodium chloride intake '^^'^^

While sodium chloride deficiency is a key factor in the etiol-
ogy of heat cramps, the importance of potassium, magnesium,
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and caicium deficiency should not be overlooked, particularly
because Western diet.s are often low in these minerals. Profu.se
sweating can tau.se substantial losses ol̂ each of these minerals, as
much as 6 g per day for potassium^'' and 1 g per day for calcium.* '̂
Long-term heat exposure may exacerbate sweating-induced
potassium and magnesium depletion, because acclimatization to
heat is accompanied by increased aldosterone secretion,̂ ** which
increases urinary losses of these minerals. In addition, ingestion
of large amounts of sodium chloride to compensate for losses in
sweat may increase urinary excretion of potassium, calcium, and
possibly magnesium.-^^-^"

Tliere is one case report of a 24-year-oId woman who
engaged in 6 hours of tennis daily and suffered bouts of post-
exercise carpopedal spasm. She was found to have hypomag-
nesemia. and after receiving magnesium supplements her serum
magnesium became normal and her symptoms resolved.^ Other
than that report, there is little published research on potassium,
magnesium, and calcium deficiency as factors in the etiology of
heat cramps. Nevertheless, it is reasonable to recommend a
higher intake of these nutrients for people who are sweating a
great deal or who are susceptible to heat cramps.

Conclusion
Nutritional interventions are frequently beneficial for

patients with muscle cramps. Potentially effective therapies
include identifying and treating reactive hypoglycemia and sup-
plementing with magnesium, potassium, vitamin E, vitamin B[ .̂
vitamin B complex, and vitamin C plus citrus flavonoids.

Magnesium and potassium supplementation should be
considered as tirst-line theraf)y for patients who are at risk of
deficiency for one or both of these minerals. These include
patients taking diuretics, elderly individuals, and those with dia-
betes, coronary heart disease, hypertension, chronic diarrhea, or
persistent stress. Taurine and vitamin E may be effective for
patients with muscle cramps associated with cirrhosis of the liver,
lor patients with heat cramps, effective prophylaxis and treat-
ment include staying well hydrated and supplementing with
sodium chloride and possibly potassium, magnesium, and calci-
um. Vitamin B,^, vitamin B complex, and vitamin C plus citrus
flavonoids have been found to relieve nocturnal leg cramps.

Alan R. Claby received his MD from the University of Maryland. He was in

privjie [irailice for 17 ye;irs. specializing in nuiritiona! niediciiif, and is past-

pri-sidenl uf Ihr American 1 lolistir Medical Asswiiilidn. Dr Gaby also served as

a professor of iiulritii>n and a meinbi.T oithe clinical (aciilfy at Bastyr University

in Kenmore, Wa.sh, and gave expert testimony to the White House Commission

on Complementary and Allernative Medicine on the cosl-effectiveness of nutri-

tional supplemi'nts. Currently he is an author and researcher and has developed

a conijHLleri/ed database of more lhan 5̂.1"HKI individually I'hosen medical-

journal articles rftali-d to the field of natural medicine. Dr Gaby is ihe author of

I'rrvi'iiliii^ iiini Rinrsii/a (hliviiomsis (I'rima. 1994) and Tlw Poct'irs Guide to

Vilamin HG (Hodale Press, 1984), and the coauthor of Tbe fatknt's Book of

Niilmii Ikiiiiiig (Prima. 1999).

Liu I., BoroH'ski G, Kose I.I. H>'pom3gn«emia in a tennis player. Pbys Sporlsmtd.
1983:ll{5):79-fifl.

I'ehlinger R. Kemni[/ C, Sieplian A. ei al. Cliniial siuJy of tlic efi'eLtivene.ss ofpyr-
rolidone carbowiic arid magnesiujn in the treatment ul patienls ivith chronic [etanic
syndrome. CiirrThcr Rm. ]fl88:4:i:lH0-17l).

KollH, Sills.S.C'nimel'. lonesP. Kandiiitiiseii. ITHVI-OVLT plaifbu iiminilled (rial of
magnesium citrate in the treatment of clironic persistenl leg (ramjw. Med Sa Monil.
2OO2:8(5):CR326-<:K33O.

Zeana C, Zeana C, Radu G. Magnesium in preventing muscular cramps in iwm-
men. Magnes Rn. 1993;6:73.

navies .IS. Agtiirre G. Cassidy DM, tlriffith.s BE. latent tetanj' asMiciateii with the
hypiikalaemia of Conn's syndronie. liitj Clin Prmt. 199K:r>2 (5): 347^148.
Riiig K. Grinim E, Scbwar/ M. Interrelationsliip Ixiween the tTansjxirt of l.-a.* )̂artaic and
polaKsium ions into lhe cell [in C*mian|..l::nr»ni//i'//(J'V*nfr^. 1976;2ti(fi);U9r>-1201.
Hamniar M, Larsson L. Tegler 1.. Calcium treatment of leg tramps in pregnancy.
Effect on clinical symptoms and lotal serum and ionized serum caUiiiiii concentra-
U>m'..Ai-i,ilVKMCymvlSawd. 1981;f>n(4):34r.-347.
l.oli^oll.. Vitamin E controls muscle cramps./Wiv/y/lu,\/. 1977;l:904.
(atluartRI":ird. Leg traiuj-is and vitamin E.HW/1.1H72;219(2):21(i-217.
Ayres S Jr. Mihan R. Niuturnal leg cr.imps (systremma): a progress report on
response Ui vitamin E. South Medl. 1974:(>7(11): 1:108-1312.
JacquesWil.VilaminEinchronicpoliomyelitis.tanMn/. 'bw/l959;8i:129-130.
CiMrhrnne T. Letter: Post-lierpe.s nosier neuralgia: reiiponse to vilamin E therapy. Arch
Dermatol lH75;m(.l):3!)ti.

Connolly PS. Shirley EA. Wawm jn. Niermherg IIW. "lYMlmmt of nocturnal leg tramps. A
tri)s.s<MTtrialof()iiininevsvilaminE..'!nv'i/HfiTijMi/. 1992:152(9):1877-1880.
Konikofi'F, Ben-Amitay G, l lalpemZ. el al. Vilamin F. and cirrhotic muscle cramps.
IsrJMcdSci. 19Sll;27(4t:221-223.

,\itchison WR. Nocturnal tramps. NZMedJ. 1974:80(521): 137.
van tier Kuy PH, Morkus I'W, l.ohmaii II. ter Berg ]W. l looymans PM.
I lydroxQcobalamin, a nitric oxiJe scavenger, in the prophylaxis ofmigtTfiup: an open,
pi'lol sliid)'. CcphiikS^iii 2()02;22(7):.^l 3-519.

t'hari P. Huang TV. Chen \ L Huang WP, Liu YC. Randomized, double-hlind. place-
bo-controlled study of tile safet)- and efficacy ut vitamin B complex in the treatment
of [loi'tumal leg tramps in elderly patieiit.s with hypertension. / Ciiii Pharmacol.

21).

21

Yamaiiioto S. Ohmoto K, lileguchi S, et al. Painliil muscle cramps in liver cirrliosis
and effecls of oral tauriiip administration |in Japanescl. Nippon Shokakihyo Gakkai
ZasM. 1994,91(7):!2O.''.-I2<19.
Yamamoio S. Oral taurine tberapy for painful muscle cramp in liver elrrhosLi.^m/
tiK/OJCM/cro/. 1994:89(3):457-458.

2y, Mai.suzaki Y. Tanaka N. OsugaT. Ls laurine effective for trealmenl of painiiil muscle
cranip.s in liver cirrhosis?/Imy6'(«(racn(rr»/. 1993:88(9): 1466-1467.

23. Horoschak A. Nocturnal leg cramps, easy bruisabilily and epistaxis in menopau.sal
patienis: ireated with liesperidin and ascorbic acid./Ji'/Wf(// 1959;31(1): 19-22.

24. Rergerun MF. Heat cramps during tennis: a case report. Inl J Sport Nutr.

25. Gmha JP. Heat cramps. eMetlicinellealth. Av.iilahlf at: http://www.emedicine-
heallh.com/lieat_cramps/article_eni.hlm. Accessed September 18, 2t)O7.

2fi, Lane HW. Ccrda JJ, Potassium requirements and exercise. J Am Dii't Ax.wi.

1978:73(1 ):64-65.
27. HegstedllM. Present knowledge of caltrium, phosphorus, and magnesium. Nutr Rev.

1968;26(3):a'i-70.
2S. KiiochelJP. Vertel RM. Salt loading as a possible facl{)r in the production of poiassl-

11111 depletion, rhabdouiyolysis, anil heat injury, ijimvi. 19fi7;l(7491):tiri9-6fil.

29. CaslenniillerJ]. Mensink RP. van der Heijden L. elai. Theeileci oCdietary sinlinm an
urinary calcium and pota.ssium excretion in normotensive men wiih different calci-
um intakes. Ami Clin Nulr. 198S;41(l):52-tJ0.

30. HilLs AC;, Parsons DW, Webster GO Ir. Rosenthal O. Contiver II. Inliueiice of the
renal excretion (ifsiidiuin chloride upon the renal excretion ol'rnagnesiitm and other
ions bv human subjects./r//H/;Wi>rmw/,M(Wf, 1959 Ott;19:] 192-1211.

References
1. Rdheris M|. SjKinlaneous leg cramjjs and "restless Icfis" due to diabctogenic hyperin-

•.uliiiisni;(>bM?rvaiii)ris(>ii liSl \tM\vnlt,.J Am CieriatrSIK. 1965Jul.l3:fi02-6H8.
2. Bilbey DI., Prabliakaran VM. Muscle cramps and magnesium delkiency: ca.se

reports. Can Fam Physician. 1996 Jiil;42:1348-1351.

(.uiby—Medial! R^ In tegra t ive Medic ine • Vo l . 6, No. 6 • Dec 2007/Jan 2008 23






