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Neck Circumference and
2:4 Digit Ratio in Patients with
Acute Myocardial Infarction

Akut Miyokard Infarktiisii Ge¢irmis Hastalarda
Boyun Cevresi ve 2:4 Parmak Orani

ABSTRACT Objective: The ratio between the length of the 2™ and 4™ digits is negatively related to tes-
tosteron and prenatal levels of testosterone have been implicated in myocardial infarction (MI). Neck cir-
cumference, a simple and time-saving screening measure to identify obesity is positively correlated to
increase the risk of coronary heart disease. The aim of this study is to determine the relationship between
the length ratio from index to ring finger, neck circumference and the risk of acute myocardial infarction
(AMI). Material and Methods: This study was conducted, the patients who diagnosed with AMI and, who
arrived to the emergency room with other reasons at the same time, from 01.01.2006 through 31.12.2007,
retrospectively. The finger ratios, neck circumference and body mass index (BMI) of 142 men and 66 wo-
men, all of whom are heterosexual and aged between 23-77, were recorded. Results: This study shows that
the neck circumference is significantly larger in patients who underwent AMI than who did not. The neck
circumferences of male patients with MI were found to be significantly larger than those of female patients.
No significant relationship was observed between the neck circumference and the finger ratios of both
hands of AMI patients. There was no sex difference in MI patients between finger ratios of the both hands.
There were no significant relationship between the MI patients and the control group when they compa-
red their right and the left hand’s finger ratios. The male patients who had the higher right finger ratios has
larger neck circumference than those of lower ratio male patients. There was no significant difference be-
tween the average BMI of MI patients and those of normal controls, altough there was a positive correla-
tion between neck circumference and BMI. Conclusion: According to our results, it might be advisable to
use neck circumference to determine the risk of AMI, however, finger ratios is not appropriate for this pur-
pose.

Key Words: Neck, body mass index, myocardial infarction, anthropometry

OZET Amag: Tkinci ve dérdiincii parmaklarin uzunluklarinin orani testosteron ile negatif yonde iliskili-
dir ve prenatal testosteron diizeyleri miyokard infarktiisii (M) ile iliskilendirilmistir. Boyun cevresi, ko-
roner arter hastaligi riskinin artis1 ile pozitif iliskilidir. Bu ¢aligmanin amaci, boyun gevresi, isaret ve ytiziik
parmak uzunluklarinin birbirlerine orani ve akut miyokardiyal infarktiisii (AMI) gegirme riski arasinda-
ki iliskinin tanimlanmasidir. Gereg ve Yéntemler: Bu calisma, 01.01.2006 ve 31.12.2007 tarihleri arasin-
da Acil Servis’e AMI tanis1 almig ve ayni zaman diliminde baska nedenlerle bagvurmus olan hastalarda,
geriye doniik olarak yapildi. 23-77 yaslar1 arasindaki 142 erkek ve 66 kadin hastanin parmak oranlari, bo-
yun gevresi ve beden kitle indeksi (BKI) hesaplandi. Bulgular: Bu ¢alisma, boyun cevresinin, AMI geciren
hastalarda gegirmeyenlere gére anlamli olarak daha genis oldugunu gosterdi. AMI gecirmis erkek hasta-
larin boyun gevresi, AMI gegirmis kadin hastalara gore daha genis bulundu. AMT’li hastalarda her iki elin
parmak oranlari ile boyun gevresi arasinda anlaml bir iliski olmadig1 goriilmiistiir. AMI’li hastalarda sag
ve sol elin parmak oranlari arasinda, cinsiyet agisindan fark olmadig1 goriilmiistiir. AMI gegirmis hastalar
ve kontrol grubu arasinda sag ve sol el parmak oranlar1 karsilastirildiginda, anlamli bir iligki yoktur. Sag
el parmak orani yiiksek olan erkek hastalarin boyun gevreleri, diisiik oranlilara gore daha genis bulunmus-
tur. AMI gegirmis hastalar ve kontrol grubu arasinda BKI degerleri agisindan anlamli bir fark bulunma-
mistir. Tiim hastalarda boyun cevresi ve BKI arasinda pozitif yonlii iliski bulunmustur. Sonug:
Bulgularimiza gére AMI riskinin saptanmasinda boyun gevresi 6l¢iimii kullanilabilir, ancak parmak oran-
larinin kullanmlmasi uygun degildir.

Anahtar Kelimeler: Boyun, beden kitle indeksi, miyokard infarktiisii, antropometri
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he second to fourth digits ratio of the hand
T(the 2D:4D ratio) is negatively correlated
with prenatal testosteron levels.!* The
2D:4D ratio in men is lower than women.">® This
discrepancy appears as early as the 14" week of
fetal life and remains stable throughout puberty.>’

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

Prenatal testosteron has an organizing effect
on the vascular system.® 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.®°

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.'

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.

I MATERIAL AND METHODS

This study was conducted in the emergency unit of
Dokuz Eyliil 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 Eyliil 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-
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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 2" and 4 ®
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.

I 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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TABLE 1: Comparision of the means of the
demographic features, NC, BMI and 2D:4D ratio
between the control and AMI groups.

Total AMI Control
(n=208) (n=110) (n=98) pH
Age 56.81+11.83  59.75+9.93 53.51 + 12.82
(range 23-77)

Maleffemale {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 29.3 292 0.882
2D:4D ratio righthand ~ 0.97 + 3.84 0.96+393 097+372 0.164
2D:4D ratio left hand 0.97+372 0.96+335 0.97+4.06 0.066

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

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

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+£385 0.97+4.34 0.476

2D:4D ratio left hand 096+337 097+327 0.475

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

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

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

AMI: Acute myocardial infarction.
* Chi-square.

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.
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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).

I 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.> Apart from that, a negative correlation
between the levels of testosterone and AMI was
found.! Some researchers, however, suggest that
this is not certain and that more prospective stu-
dies are necessary.'?

Previous study reported that there is a corre-
lation between 2D:4D ratio of the fingers in the
right hand and AMIL."® 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
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TABLE 4: Comparison of 2D:4D ratios of right and left hands in all participants and patients with AMI according to gender.

Total (n= 208)

Female n (%) Male n (%)
Right hand
2D:4D ratio <1 47 (71%) 112 (79%)
2D:4D ratio =1 19 (29%) 30 (21%)
Left hand
2D:4D ratio <1 44 (67%) 100 (70%)
2D:4D ratio =1 22 (33%) 42 (30%)

AMI (n=110)
p* Female n (%) Male n (%) P*

16 (80%) 74 (82%)

0.226 0.758
4 (20%) 16 (18%)
15 (75%) 66 (73%)

0.630 1.000
5 (25%) 24 (27%)

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

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

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.
Adagiizel et al found that positive correlation bet-
ween BMI and NC in men and in women in their
study.”

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.!” 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.'®!” 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.® 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
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TABLE 5: The low levels of 2D:4D ratio of the
both hands of the AMI patients and control group
according to gender.

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

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

and women, which is known to be closely linked to
sex-steroid hormones, and thus causes cardiovas-
cular diseases.!® 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.’® 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-
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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.® Unlike
this view, we hold that there is no relation between
2D:4D ratio diagnosed in adulthood and AMI.

I CONCLUSION

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

Funda AKSU et al

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.

I 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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