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Neck Circumference and
2:4 Digit Ratio in Patients with

Acute Myocardial Infarction

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The ra ti o bet we en the length of the 2nd and 4th di gits is ne ga ti vely re la ted to tes -
tos te ron and pre na tal le vels of tes tos te ro ne ha ve be en imp li ca ted in myo car di al in farc ti on (MI). Neck cir-
cum fe ren ce, a simp le and ti me-sa ving scre e ning me a su re to iden tify obe sity is po si ti vely cor re la ted to
in cre a se the risk of co ro nary he art di se a se. The aim of this study is to de ter mi ne the re la ti ons hip bet we en
the length ra ti o from in dex to ring fin ger, neck cir cum fe ren ce and the risk of acu te myo car di al in farc ti on
(AMI). MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  This study was con duc ted, the pa ti ents who di ag no sed with AMI and, who
ar ri ved to the emer gency ro om with ot her re a sons at the sa me ti me, from 01.01.2006 thro ugh 31.12.2007,
ret ros pec ti vely. The fin ger ra ti os, neck cir cum fe ren ce and body mass in dex (BMI) of 142 men and 66 wo -
men, all of whom are he te ro se xu al and aged bet we en 23-77, we re re cor ded. RRee  ssuullttss::  This study shows that
the neck cir cum fe ren ce is sig ni fi cantly lar ger in pa ti ents who un der went AMI than who did not. The neck
cir cum fe ren ces of ma le pa ti ents with MI we re fo und to be sig ni fi cantly lar ger than tho se of fe ma le pa ti ents.
No sig ni fi cant re la ti ons hip was ob ser ved bet we en the neck cir cum fe ren ce and the fin ger ra ti os of both
hands of AMI pa ti ents. The re was no sex dif fe ren ce in MI pa ti ents bet we en fin ger ra ti os of the both hands.
The re we re no sig ni fi cant re la ti ons hip bet we en the MI pa ti ents and the con trol gro up when they com pa -
red the ir right and the left hand’s fin ger ra ti os. The ma le pa ti ents who had the hig her right fin ger ra ti os has
lar ger neck cir cum fe ren ce than tho se of lo wer ra ti o ma le pa ti ents. The re was no sig ni fi cant dif fe ren ce be-
t we en the ave ra ge BMI of MI pa ti ents and tho se of nor mal con trols, al to ugh the re was a po si ti ve cor re la -
ti on bet we en neck cir cum fe ren ce and BMI. CCoonncc  lluu  ssii  oonn::  Ac cor ding to our re sults, it might be ad vi sab le to
use neck cir cum fe ren ce to de ter mi ne the risk of AMI, ho we ver, fin ger ra ti os is not ap prop ri a te for this pur-
po se. 

KKeeyy  WWoorrddss::  Neck, body mass in dex, myo car di al in farc ti on, ant hro po metry

ÖÖZZEETT  AAmmaaçç::  İkin ci ve dör dün cü par mak la rın uzun luk la rı nın ora nı tes tos te ron ile ne ga tif yön de iliş ki li -
dir ve pre na tal tes tos te ron dü zey le ri mi yo kard in fark tü sü (Mİ) ile iliş ki len di ril miş tir. Bo yun çev re si, ko -
ro ner ar ter has ta lı ğı ris ki nin ar tı şı ile po zi tif iliş ki li dir. Bu ça lış ma nın ama cı, bo yun çev re si, işa ret ve yü zük
par mak uzun luk la rı nın bir bir le ri ne ora nı ve akut mi yo kar di yal in fark tü sü (AMİ) ge çir me ris ki ara sın da -
ki iliş ki nin ta nım lan ma sı dır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Bu ça lış ma, 01.01.2006 ve 31.12.2007 ta rih le ri ara sın -
da Acil Ser vis ’e AMİ ta nı sı al mış ve ay nı za man di li min de baş ka ne den ler le baş vur muş olan has ta lar da,
ge ri ye dö nük ola rak ya pıl dı. 23-77 yaş la rı ara sın da ki 142 er kek ve 66 ka dın has ta nın par mak oran la rı, bo -
yun çev re si ve be den kit le in dek si (BKİ) he sap lan dı. BBuull  gguu  llaarr::  Bu ça lış ma, bo yun çev re si nin, AMİ ge çi ren
has ta lar da ge çir me yen le re gö re an lam lı ola rak da ha ge niş ol du ğu nu gös ter di. AMİ ge çir miş er kek has ta -
la rın bo yun çev re si, AMİ ge çir miş ka dın has ta la ra gö re da ha ge niş bu lun du. AMİ’ li has ta lar da her iki elin
par mak oran la rı ile bo yun çev re si ara sın da an lam lı bir iliş ki ol ma dı ğı gö rül müş tür. AMİ’ li has ta lar da sağ
ve sol elin par mak oran la rı ara sın da, cin si yet açı sın dan fark ol ma dı ğı gö rül müş tür. AMİ ge çir miş has ta lar
ve kon trol gru bu ara sın da sağ ve sol el par mak oran la rı kar şı laş tı rıl dı ğın da, an lam lı bir iliş ki yok tur. Sağ
el par mak ora nı yük sek olan er kek has ta la rın bo yun çev re le ri, dü şük oran lı la ra gö re da ha ge niş bu lun muş -
tur. AMİ ge çir miş has ta lar ve kon trol gru bu ara sın da BKİ de ğer le ri açı sın dan an lam lı bir fark bu lun ma -
mış tır. Tüm has ta lar da bo yun çev re si ve BKİ ara sın da po zi tif yön lü iliş ki bu lun muş tur. SSoo  nnuuçç::
Bul gu la rı mı za gö re AMİ ris ki nin sap tan ma sın da bo yun çev re si öl çü mü kul la nı la bi lir, an cak par mak oran -
la rı nın kul la nıl ma sı uy gun de ğil dir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Bo yun, be den kit le in dek si, mi yo kard in fark tü sü, an tro po met ri
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he second to fourth digits ratio of the hand
(the 2D:4D ratio) is negatively correlated
with prenatal testosteron levels.1-4 The

2D:4D ratio in men is lower than women.1,5,6 This
discrepancy appears as early as the 14th week of
fetal life and remains stable throughout puberty.5,7

The 2D:4D ratio has previously been identified as a
predictor of MI and breast cancer.4

Prenatal testosteron has an organizing effect
on the vascular system.6 In the literature, some stu-
dies found that there was a negative correlation
between the testosteron levels and AMI, while ot-
hers demonstrated that male sex factor and obesity
are among the risk factors that lead to AMI.8,9

Neck circumference (NC) is a simple and time-
saving screening measure to identify obesity and it
is positively correlated to increase the risk of coro-
nary heart disease. Fink et al found that the positive
correlation between NC and 2D:4D ratio in men.10

The studies which show that there is a relation
between 2D:4D ratio and AMI are not many, tho-
ugh. The aim of the present study is to investigate
the relationship between 2D:4D ratio, NC and the
risk of AMI, in males and females.

MATERIAL AND METHODS
This study was conducted in the emergency unit of
Dokuz Eylül University Faculty of Medicine from
01.01.2006 through 31.12.2007 with patients who
were diagnosed with AMI (with ECG, laboratory
and angiography) according to the 121-122 Inter-
national Statistical Classification of Diseases (ICD)
code. Ethical Approval was provided from the
Ethic Comitte of Dokuz Eylül University Faculty
of Medicine. The patients were contacted from
February 2008 through May 2008 and informed
about their participation in the study. The control
group were chosen similarly by using randomiza-
tion number table among those patients  who came
to the emergency unit of the same hospital bet-
ween the same time period and were diagnosed
with a disease other than AMI according to the
ICD10. The AMI and control patients who volun-
teered to participate in the study were given appo-
intments by phone calls. The patients who were far
away from study place, those who refused to parti-

cipate, those who died during this period of time,
those with finger deformities, those who were in
the control group, but who suffered from AMI in
the past were excluded from the study.

The participants gave their signed informed
consent before the study. Demographic data and
comorbid diseases of the patients were recorded
and their height, weight, NC and the length of the
index and ring fingers were measured while the
patients were anatomic pozitions. The BMI’s
(based on World Health Organization data) were
calculated based on their weight and height. The
values 18.5 and below were evaluated as under-
weight, between 18.5-24.9 as normal, between
25.0-29.9 as overweight, and 30.0 and above as
obese. The NC (cm) was measured with a plastic
measuring tape within 1 mm on the level of laryn-
geal prominence. The lengths from the basal crease
of the digit to the tip of the digit of the 2nd and 4 th

digits were measured by using a digital caliper (Mi-
tutoyo) accurate to 0.01 mm, on the palmar sur-
face. All measurements were taken by one person
(F. Aksu). The digit ratio was calculated by divi-
ding the length of the second digit by that of the
fourth. The finger ratio 2D:4D <1 was considered
low, and ≥1 as high. The analysis of the data col-
lected in the study was done by using SPSS 11.0
software program. In the analysis of the categori-
cal data chi-square was used, numeric data were
analyzed with student t-test and Mann-Whitney
U test, and correlations were analyzed with Pear-
son Correlation Analysis.

RESULTS
This study was conducted on 208 adults. Table 1
and Table 2 show all demographical data, the mean
values and the statistical analyses of the NC, BMI
and 2D:4D ratio of the right and the left hands. 

THE RELATIONSHIP BETWEEN AMI AND 2D:4D RATIO

The relationship between AMI and 2D:4D ra-
tio for both hands and statistical difference bet-
ween AMI and control groups were shown in
Table 3. 

When 2D:4D ratios of the the right and left
hands of the male and female patients with AMI
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were compared, no significant difference was
found (Table 4).

The low levels of 2D:4D ratio of the 
both hands of the AMI patients and control
group according to gender are shown in Table 
5. 

THE RELATIONSHIP BETWEEN AMI, NC AND BMI

The average of NC of AMI patients was found to be
significantly larger than that of the control group.
However, there was no significant relationship bet-
ween the BMI averages of the AMI patients and the
control group (Table 1).  

The NC of the male AMI patients was found
to be significantly larger then the NC of the
women. There was no such difference in BMI’s of
males and females, though (Table 2).

A positive correlation was found between the
NC and BMI. (Pearson correlation, R:1, p<0.001).  

DISCUSSION
Coronary disease of artery, frequently seen after
age 40, is four times more frequent  in man than in
women. The estrogen found in women is protec-
tive. This is why AMI in women is more frequently
seen in menopause when this hormone decreases.
A majority of our AMI patients were males above
age 40.  

A number of previous studies maintain that
there is a correlation between the length of index
finger and the levels of estrogen in women and the
length of ring finger and the levels of testosterone
in men.5 Apart from that, a negative correlation
between the levels of testosterone and AMI was
found.11 Some researchers, however, suggest that
this is not certain and that more prospective stu-
dies are necessary.12

Previous study reported that there is a corre-
lation between 2D:4D ratio of the fingers in the
right hand and AMI.13 Although there is a great
body of evidence from previous studies that there
is a relation between low 2D:4D ratio and male
gender and the levels of serum testosterone, no sig-
nificant correlation between AMI and 2D:4D ratio
of the right or left hand fingers was observed in
our study. 

Vehmas et al studied radiographic 2D:4D
index in females and found no relation between
anthropometric, behavioral, nutritional, health-re-
lated, occupational or fertility variables. In their
study, there was no relation between 2D:4D index

NECK CIRCUMFERENCE AND 2:4 DIGIT RATIO IN PATIENTS WITH ACUTE MYOCARDIAL INFARCTION Funda AKSU et al

Turkiye Klinikleri J Cardiovasc Sci 2009;21(2) 149

Total AMI Control

(n= 208) (n= 110) (n= 98) p**

Age 56.81 ± 11.83 59.75 ± 9.93 53.51 ± 12.82 -

(range 23-77)

Male/female (n) 142/66 90/20 52/46 -

NC (cm) 36.95 ± 3.59 37.68 ± 3.68 36.12 ± 3.32 0.002

BMI 29.3 29.3 29.2 0.882

2D:4D ratio right hand 0.97 ± 3.84 0.96 ± 3.93 0.97 ± 3.72 0.164

2D:4D ratio left hand 0.97 ± 3.72 0.96 ± 3.35 0.97 ± 4.06 0.066

TABLE 1: Comparision of the means of the 
demographic features, NC, BMI and 2D:4D ratio 

between the control and AMI groups.

NC: Neck circumference, BMI: Body mass index, AMI: Acute myocardial infarction.
** Student t-test.

Male Female p***

NC (cm) 38.53 ± 3.05 33.87 ± 3.96 <0.001

BMI 29.3 29.2 0.882

2D:4D ratio right hand 0.96 ± 3.85 0.97 ± 4.34 0.476

2D:4D ratio left hand 0.96 ± 3.37 0.97 ± 3.27 0.475

TABLE 2: The distrubitions of the 2D:4D ratios, NC and
BMI according to gender on AMI patients.

NC: Neck circumference, BMI: Body mass index, AMI: Acute myocardial infarction.
*** Mann Whithney-U test.

AMI (n= 110) Control (n= 98) p*

(right hand)

2D:4D ratio <1 90 69

2D:4D ratio ≥ 1 20 29 0.071

(left hand)

2D:4D ratio <1 81 63

2D:4D ratio ≥ 1 29 35 0.176

TABLE 3: The relationship between AMI and 2D:4D
ratio for both hands and statistical difference between

AMI and control groups.

AMI: Acute myocardial infarction.
* Chi-square.



and presence of cardiovascular disease as observed
in our study.14

NC is an indication of body fat. As has been
made clear in the previous studies, NC is a simple
way to diagnose obese and overweight patients.
Adıgüzel et al found that positive correlation bet-
ween BMI and NC in men and in women in their
study.15

Depending on the sex steroid hormones in
men and women, body fat ratios are distributed va-
riably and their effects on cardiovascular and me-
tabolic diseases are well-known.10 Ben-Noun et al
found a significant association betweeen NC and
BMI in their study and emphasized that NC corre-
lated positively with the factors of metabolic
syndrome and increased risk of coronary heart di-
sease.16,17 It was found in the previous study that NC
below 37 cm in men and NC below 34 cm in
women correlated with the low level BMI.16 Simi-
larly, BMI and NC significantly correlated in our
study. Also, the results of our study were consis-
tent with the previous study in that the NC values
in men and women with AMI were higher than the
values mentioned above. 

Fink et al found that the positive correlation
between NC and 2D:4D ratio in men (n= 127) but
did not in women (n= 117). In their opinion, this
could lead to a predisposition to coronary artery di-
sease in men and this may be due to the sexual di-
morphic pattern of body fat distribution in men

and women, which is known to be closely linked to
sex-steroid hormones, and thus causes cardiovas-
cular diseases.10 We also found a positive associa-
tion between low 2D:4D ratios in both of hands
and AMI in both sex, but this was not statistically
significant. Therefore, we could not corroborate
the results of  Fink et al.10 We only found a signifi-
cant correlation between NC and AMI. The large
NC values of men can account for the male domi-
nance in AMI in our study (p< 0.001). When male
and female AMI patients were compared, mean va-
lues of NC were found to be higher in men. Howe-
ver, it is more plausible to say that the high values
of NC are directly linked to the AMI, but not to the
sex differences since mean values of NC in the
whole population are significantly high in men. 

The intrauterine hormonal environment is as-
sociated with the aetiology of a number of adult–
onset diseases such as AMI. A previous study
demonstrated that high 2D:4D ratios may be asso-

TABLE 4: Comparison of 2D:4D ratios of right and left hands in all participants and patients with AMI according to gender.

AMI: Acute myocardial infarction.
* Fisher’s exact test.

2D:4D ratio AMI Control p*

Male Right hand <1 74 (%82) 38 (%73) 0.208

Left hand <1 66 (%73) 38 (%73) 0.383

Female Right hand <1 16 (%80) 31 (%67) 0.383

Left hand <1 15 (%75) 29 (%63) 0.405

TABLE 5: The low levels of 2D:4D ratio of the 
both hands of the AMI patients and control group 

according to gender.

AMI: Acute myocardial infarction.
* Fisher’s exact test.
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Total (n= 208) AMI (n= 110)

Female n (%) Male n (%) P* Female n (%) Male n (%) P*

Right hand

2D:4D ratio <1 47 (71%) 112 (79%) 16 (80%) 74 (82%)

0.226 0.758

2D:4D ratio ≥1 19 (29%) 30 (21%) 4 (20%) 16 (18%)

Left hand

2D:4D ratio <1 44 (67%) 100 (70%) 15 (75%) 66 (73%)

0.630 1.000

2D:4D ratio ≥1 22 (33%) 42 (30%) 5 (25%) 24 (27%)



ciated with the prognosis after MI and premature
MI. The authors emphasized that the determina-
tion of 2D:4D ratios at birth may help early diag-
nosis of MI and its prognosis as well as raising
awareness in life standarts of MI patients.6 Unlike
this view, we hold that there is no relation between
2D:4D ratio diagnosed in adulthood and AMI. 

CONCLUSION
According to our study, there is no significant cor-
relation between 2D:4D ratio and AMI. We main-

tain that there is a significant positive corre-
lation between NC and AMI and that it is not ad-
visable to use finger ratios in determining the risk
of AMI.  

DISCLOSURES
Since our study is a retrospective one, the measu-
rements of the patients were not perforned con-
currently with AMI. The testosterone levels of the
patients were not detected. We believe further re-
search will shed light on this issue.
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FIGURE 1: The news in the press on this issue.
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FIGURE 2: Basında çıkan haberlerThe news in the press on this issue.
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