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Introd uclion 
Four items serve as an excellent prelude to and justification for 

this report on the role of genetics ver sus the environment in the 
genesis of health and sickness . Firstly, it is abundantly clear that 
the controversy exists. Two major medical mouthpieces, Nature": 
41 and the Ncui Ellgland [ournal of Medicille1H ' continue to bring 
into focus the subject by means of important reports, editorials 
and lett ers . Secondly, the pr evailing conclusion is that most 
major chronic di seases probably result from the accumula tion of 
environmental factors over time in genetically susceptible per
sons. We are still currently unclear regarding the relative contri
butions of the environment and inheritance. It is essential to 
know the nature/nurture ratio. Obviousl y, the qu otient woul d 
dictate the direction of subsequent research efforts and clin icaI 
pursuits. Thirdly, it is int eresting that the present conclu sion s are 
based on conventional (and cumbersome) familial models 
including parents and ch ildren, twins, siblings, the orp haned 
and adopted . Finally, the least studied matrix, with the greatest 
possible contribution, is spouse-likeness ., Clearly, ma rried 
couples are rarely kin and obvi ously environmentally very 
close. 

This report is intended to restudy the nature /nurture argu
ment '" through an examination of the simplest and least expen
sive familial prototype, the husband and wife. Interest in this 
particular model is further heightened by the recent observa
tions'" in undergraduate psychology students provided with 
separa te male and female photographs of couples, freshl y mar
ried and of long-standing. It is noteworthy that these inexperi. ..... 
enced stu dents, almost without exception, could not match 
newly married couples. 

In contrast, they readily identified wedded couples of long
s tand ing. This simple exp eriment demonstrates the old adage 
that spouses (and even their pets) begin to look alike with time . 
It also sha rpens the role of the hu sband /wife relationship in the 
gene/ environment argument. 

Additionally, this is another in our series of essays on Medical 
Ignorance: Myths G1Jd Magics in Modem Medicine. 

What We Know Today 
Over the past three decades there has been an interest in the 

overall problem of spouse-likeness. Laced throughout the scien
tific literature for the pa st 50 yea rs, with two notable exceptions, 
are approximately 50 reports generally confirming similarities in 
diverse patterns of married couples. For example, Winkelstein 
and Sackett'?'!" as well as others(l2....2.11 have looked into the prob
lem of family aggregation as it relates to hypertension.There has 
also been considerable int erest by a number of investigators in 
ca reino rna tosis.m ·ll 

l 

The first of the two exceptions, Garn and his colleagues(32-4Q) 
have provided a series of con sistent, structured and producti ve 
contributions extending over a period of approximately 20 
years. 

They have examined weight and weight change, ur inary and 
blood vitamin studies (vitamins A and C, riboflavin, thiamine) 
serum cholesterol and triglycerides, dental caries, bone haemo
globin, hematocrit and diet (calories, calcium, protein, alcohol). 
[t is safe to conclude that all of these parameters correlate signif
icantly in hu sband /wife groups. In other words, with advancing 
time (length of cohabitation) these parameters become increas
ingly similar. 

We, the other exception, here at the University of Alabama 
Medical Center, has also been studying familial, aggregation in a 
group of dental practitioners and their spouses . We ha ve pub
lished approxirnatelv 20 papers over a period of 12 vears.'?'?" 

Experimental De sign 
The model we have employed for spo usal similarities is 

sh own in Table L Two hundred and sixty one couples were stud
ied in terms of their serum cholesterol (line 1).These same dental 
practitioners' scores were compared to ag e and sex matched 
unrelated (line 2). Finally, the two female groups were compared 
(line 3). This form a t provided us with the opportunity of raising 
(and hopefully answering>three questions. 

1. What is the relationship of serum chole sterol in married 
couples? 

2. How does the husband-wife correlation compare with the 
pattern in the husband and an age-paired unrelated female ? 

3. Is the connection a function of time? 
Line 1 shows a highly statistically sign ificant correla tion of 

serum cholesterol (r=+0 .361, p<0.011 . Hence, in answer to the 
firs t qu estion, the evidence sug ges ts that husbands and wives 
seem to demonstrate similar seru m cholesterol levels. 

In contrast, an examination of the men compared w ith the 
women age-paired against their wives (line 2) showed no such 
sig nifican t relat ion ship (r=O. 075, p<0.05). Therefore, with regard 
to the second qu ery, there is no convincing correlation coefficient 
between serum cholest erol concentrations in men and women 
unrelated by marriage. This is heightened by the fact that the 
two women groups do show a remarkable similarity (r=0.189, 
p<O.Oll. 

Table 1 
Correlation coenicierus forserum cholesterol 

Line number! p 
pairs 

1 husband versus wile 261 +0.361 <0.01· 
2 husband versus unrelated female 261 +0.075 <0,05 
3 wife versus unrelated female 261 +0.189 <0.01· 

husband versus wife 
4 (husband's age <40) 107 +0.176 <0.05 
5 (husband's age 40-49) 105 +0.279 <0.01· 
6 (husband's age 50+) 49 +0.464 <0.01· 

husband versus unrelated female 
7 (husband's age <40) 107 +0.140 <0.05 
8 (husband's age 40-49) 105 +0.040 <0.05 
.9 (husband's age 50+) 49 +0.075 <0.05 

wife versus unrelated female 
10 (husband's age <40) 107 +0.035 <0,05 
11 (husband'Sage 40-49) 105 +0.023 <0.05 
12 (husband's age 50+) 49 +0.048 <0.05 

"statistically significant correlation coeHicient 

Finall y, the question arises as to whether couples, consciously 
or otherwise, select each other on the basis of serum cholesterol. 
Lines 4, 5 and 6 show the correlation coefficients of the married 
groups in terms of advancing age. Line 4 pictures the men less 
than 40 years of age and their spouses. In this, the relatively 
younges t combination, there is so statistica lly significant correla
tion (r=+0.176, p<0.05). 

In contrast , in the ne xt age group (the men in the 40s), the rela
tionship sharpens and becomes significant (r=+OA64, p<.01). 

In answer to the third and final question, this clearly suggests 
that the combination is predominantly environme ntally 
inspired. 

The chole sterol model has been utilised in the study of all of 
the parameters listed in Table 2.1n the interes t or expedition and 
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clarification, it should be pointed out that, in several instances, a 
parameter was studied initially (line 2) in a small sample and 
subsequently re-examined (line 1) in a larger group. The initial 
report is identified as the preliminary document; the re-e xami
nation as the final report. This obtains in the case of SCOT (lines 
6 and 13) and refined carbohydrates (lines 4 and 7). 

Table 2 
Correlation coefficients (in decreasing statistica l order) fordifferent 
parameters in married couples 

line parameter 

1 enzymesllactic dehydrogenase (LDH) final 
2 enzymesllactic dehydrogenase (LDH) preliminary 
3 enzymes/crealine phosphokinase (CPK) 
4 dieVrefined carbohydrates!final 
5 dieVtotal carbohydrates 
6 clinical state/symptoms and signs/preliminary 
7 diet/refined carbohydrates/preliminary 
8 dielJfats 
9 clet/vitarnin A 
10 blood/chemistry/serum cholesterol 
11 dieVcalories 
12 blood chemistry/serum albumin 
13 clinicalstale/symptoms and signs/final 
14 enzymes/serum glutamic oxalacelic transaminase 

(SGOT)!final 
15 haematologylhaemoglobin 
t 6 diet/protein 
17 clinicalstate/emotional problems 
18 haematoloqy/hematocrit 
19 enzymes/serum glutamic oxalacetic transaminase 

(SGOT)/preliminary 
20 blood cbemistry/olood glucose 
21 enzyrnes/serurn/slurnatic pyruvictransaminase 

(SGPT) 

,. p<O.Ol 
, P <0.05 

+0.896" 
+0.892" 
+0.762" 
+0.54r' 
+ 0.528" 
+0.522" 
+0.520" 
+0.484 ' 
+0.475" 
+0.455" 
+0.425" 
+0.387" 
+0.354" 
+0.338" 
+0.338" 
+0.317" 
+0.308" 
+0.286" 
+0.252" 

+0.215 
+0.201" 

+0.185' 

Four points are worthy of emphasis. First, there is a consider
able spread of correlation coefficients from a high of +0.896 (line 
1) to a low of +.185 (line 21). Secondly, in all but one case (line 19), 
SCOT, the relationships are statistically impressive.At the pre
sent time, there is no explanation for the uniqueness of SCOT 
except that it might well be a problem in sample size. This is 
borne out by the lack of significance in the young group (Table 3, 
line 20) and the statistical consequence in the older group (*Table 
4, line 5). Thirdly, the most significant correlations (and some are 
unbelievably high) occur in the enzyme groups (Tables 3 and 4, 
lines 1-3). Fourth, it is noteworthy that the results of the prelimi
nary and final experiments are surprisingly constant. Lastly, it 
should be underlined that these findings were not viewed in the 
light of time of cohabitation. 

Tables 3 and 4 are designed to emphasise the importance of 
time of marriage. Table 3 summarises the correlation coefficients 
for all of the s tud ied parameters in the relatively younger 
groups. Three points become evident. First, there is a consider
able spread of correlation coeffi cients from a high of +0.948 (line 
1) for LDH to a low of -0.259 for blood glucose (line 21). Second
ly, the majority of correlations are significant. This last point 
raises the interesting possibility that it might well be that part
ners do indeed tend to select themselves on the basis of some or 
all of these characteristics. On the other hand, it may be that cou
ples begin to assume similar patterns early in marriage. 

In contrast, Table 4 summarises the characteristics of relative
ly older married couples. We note, firstly, that there are many 
more significant correlations in older than younger couples. In 
point of fact, in this group there are all but two that show a s ta
tistical meaningfulness Clines 19 and 21). Secondly, in the main, 
the correlations sharpen as the groups get older. In other words, 
in more cases than not, the r is higher in the older than the 
younger. Thus, the overall evidence suggests that married cou
ples, more often than not, become more similar with time of 
cohabitation. 

Table 3 

Correlation coefficients (in decreasing stastislical order) for different 
parameters in relativelyyounger married couples 

line parameter 

1 enzymes/lactic dehydrogenase (LDH)!final 
2 enzymesl1actic dehydrogenase (LDH)/preliminary 
3 enzymes/creative phosphokinase (CPK) 
4 dieVrefined carbohydrateslfinal 
5 dieVfal 
6 diet/total carbohydrates 
7 diet/refined carbohydrates/preliminary 
8 diet/calories 
9 blood chemistry/serum albumin 
'0 clinical state/symptoms and signs/preliminary 
11 enzymes/serum glutamic oxalacetic transminase 

(SHOT)final 
12 diet/vitamin A 
13 enzymes /serum glutamic pyruvic transaminase 

(SGPT) 
14 hematology/hematrocrit 
15 hematology/hemoglobin 
16 diet/total protein 
17 clinical slate/symptoms and signs /final 
18 blood chemistry/serum cholesterol 
19 clinical state/emotional problems 
20 enzymes /serum glutamic oxalaceuctransamlnase 

(SGOT)/preliminary 
21 blood chemistry/blood glucose 
"p<O.OI 
'p<0.05 

r 

+0.948-
+0.937"" 
+0.714" 
+0.61'" 
+0.586" 
+0.473" 
+0.442" 
+0.419" 
+0.401" 
+0.373 

+0.362" 
+0.328" 

+0.290' 
+0.288" 
+0.275" 
+0.271 
+0.264' 
+0.174 
+0.124 

-0.023 
-0 .259 

Table 4 

Correlation coefficients (in decreasing statistical order) for different 
parameters in relativelyolder married couples 

line parameter 

1 enzymes/lactic dehydrogenase (LDH)/preliminary 
2 enzymes/faclic dehydrogenase (LDH)/final 
3 enzymes/creatine phosphokinase (CPK) 
4 Clinical state/symptoms and signs/preliminary 
5 enzymes/serum glutamic oxalacetic transminase 

(SGOT)/preliminary 
6 dieVre,fined carbohydrateslfinal 
7 diet/refined carbohydrates/ preliminary 
8 diet/total carbohydrates 
9 dieVvitamin A 
10 blood chemistry/serum cholesterol 
11 clinicalstate/emotional problems 
12 clinical state/symptoms and signs/final 
13 blood chemistry/serum albumin 
14 haematology/haemoglobin 
15 diet/total protein 
16 diet/calories 
17 enzymes/serum glutamic oxalacetic transninase 

(SGOT}/final 
18 blood chemistry/blood glucose 
19 diet/tat 
20 haematololgy/haematocrit 
21 enzymes/serum glutamic pyruvic transrnaninase 

(SGPT) 

"p<O.Ol 
·p<0.05 

+0.877" 
+0.840" 
+0.806" 
+0/689" 

+0.686" 
+0.670" 
+0.669" 
+0.652" 
+0.636" 
+0.558" 
+0.502' 
+0.412' 
+0.365" 
+0.347" 
+0.343' 
+0.336' 

+0.318" 
+0.315' 
+0.223 
+0.215' 

+0.085 

Comments 
In general, the consensus seems to be as judged from the liter

ature, that environmental factors playa very important role in 
spousal-likeness. The most consistent comparisons can be made 
from the work of Cam and his colleagues and Cheraskin and his 
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group. Both of these investiga tors, in so me cases, s tud ied the 
same or similar parameters . For example, this was surely the 
cas e with regard to diet. It is safe to conclude that the results are 
consistent. In oth er instances, Garn examines some characteri s
tics not reported by Cheraskin an d Ch eraskin and his cohorts 
looked at areas not s tud ied by Gam.Ob viou sly, comparisons are 
not possibl e. However, the parameters s till seem to follow pr e
dicted patterns. There is no question but that gene tics pla y an 
important role (Chinese parents s till seem to have Chinese chil 
dren). However, wi thin the lim its of these studies, it would 
appear tha t the environment pla ys a cardinal (po ssibly even pri
mar y) role in the ge nesis of health and sickness. Even if it is no 
more important than gene tics, it becomes a more serious pra cti
cal consideration since it is easi er to modify nurture than nature. 

While the spo use-likeness mould is relative ly simple, inex
pensive and highl y convincin g in differentiating inheritance 
from the environment. it is no t without its problems. For exa m 
ple, there have been enough incontrovertible stud ies to show 
that, even in marriage, there are factors which must be view ed as 
social and which dictate famili al aggregat ion . For example, it is 
well known that the selection of a mate is in part a functi on of 
height. religion, econ om ics and geo gri1 phy. 
Summary and Conclusions 

Even in this da y and age, and with the expe ndi tures of large 
amounts of mon ey, time and energy the ge neral consen sus is that 
bo th inh erita nce and en vironment dictate health and sicknes s. 
What ha s s till elude d us is a more pre cise estimate of their rela
tive contribu tions of nature versus nurture. As but one cur rent 
example, in the case of breast ma lignancies, one major po int is 
now ev ident from the Nurses' Health Study 0 2-year look at 
117,988 middle-aged wo men)(70l The contributions of inh eri
tanc e are relati vely small (approximately 2.5 per cent) This 
would tend to corroborate the cardinal role of the environme nt. 
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