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Serum cholesterol and serum triglycerides in mental retardation
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Summary
Two hundred and thirty-four mentally retarded adult
patients, 116 female and 118 male, whose ages ranged
from 16 to 81 years had their fasting cholesterol and
triglyceride concentrations determined whilst their
blood was being taken for routine investigations during
a seven week period. These values were compared with
those of a healthy adult population who were being
screened for these values at the same laboratory. The
values of both cholesterol and triglyceride concentra-
tions were found to be significantly lower in the
hospital population. A survey of the diet of the hospital
patients failed to account for these low values. No
significant difference was found between epileptics and
non-epileptics, mongols and non-mongols.

Introduction
The difficulties of studying cholesterol and tri-

glyceride levels in a given population in relation to
diet, occupation or stress are minimized in patients
in a long stay hospital. Thus it is possible to study a
given number of patients receiving the same diet in
a relatively sheltered environment.
Having noticed during routine investigations that

a number of cholesterol levels were low it was
decided to examine the cholesterol and triglyceride
levels of the hospital population and compare them
with those ofmentally normal patients being screened
at the same laboratory.

This paper presents the results of this comparison
and discusses its relationship to the patient's diet.

Materials and method
Serum cholesterol was determined by the method

of Annan and Isherwood (1969), a modification of
the Lieberman Burchard reaction, on 234 patients
between the ages of 16 and 81 years, the blood for
these investigations being taken after the patients
had had a 12 hr overnight fast. These values were
compared with those of a healthy adult population
who were being screened for these values at the same
laboratory after a similar 12 hr overnight fast. The

hospital population comprised 116 females and 118
males. Serum triglycerides were determined by the
method of Van Handel and Zilversmit (1957).
Lipoprotein electrophoresis was carried out on all
patients with raised serum cholesterol and tri-
glyceride levels in order to eliminate hereditary
hyperlipoproteinaemias.

Patients with known endocrine, hereditary bio-
chemical disorders and diabetes were excluded.
Patients on anticonvulsants had megaloblastic
anaemias excluded to eliminate the possibility of
malabsorption states.

Seven day dietary survey
The patients for this survey were picked at random.

A complete record of each patient's intake was made
over a 7 day period. Food items were weighed
wherever possible and plate wastage was taken into
consideration. Careful records of all extra sweets,
snacks etc. were made. No changes were made to the
normal diet during the period of the survey. The
weighing of food was done unobtrusively and it is
unlikely that any of the patients would be aware of
anything unusual taking place.

Details
Twenty-two patients-10% total patients in trial;

twelve males; ten females.

Statistical method
Comparison was made by two-sample t-tests, i.e.

in every case there was a sample of normals and a
sample of subnormals for each age sex-band. An
overall t-test was carried out on the whole of the
adult population. Values from non-mongols and
mongols, epileptics and non-epileptics, males and
females were compared by t-tests. Children were
excluded from the calculations because of a lack of a
normal control sample. The calculations were carried
out on an ICL 1905E computer at the Polytechnic of
North London.
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Results
The overall mean values of both serum cholesterol

and serum triglyceride concentrations were found
to be significantly lower in both males and females of
the hospital population as compared with those of
the population screened at the Cavendish Medical
Centre. This was not so for all the mean values of
age bands (Tables la, b, and 2a, b). The discrepancy
was presumably due to the small numbers of normal
females in some age bands. However, this does not
invalidate the overall statistical conclusions.
Comparison of mongols and non-mongols showed

no significant difference. This was also the case with
epileptics.

Male andfemale values compared
Among the mentally retarded patients, a high

proportion of males had low cholesterol values, and
a high proportion of females had high cholesterol
values. The result was statistically very significant
(Table la, b). This could be accounted for by the
number of females who were past the age of the
menopause. Three type IV hyperlipoproteinaemias
were the only lipoprotein abnormalities found
among this mentally retarded population. Among
the normal patients no significant difference between
males and females appeared. It is, however, worth
noting that the number of females in this sample was
only one seventh of the total sample.
As might have been expected in both control and

mentally retarded groups the males had significantly
higher levels of serum triglycerides than the females
(Table 2a, b).
The major proportion of dietary fat was from

animal sources:
(1) butter was used on bread;
(2) whole milk was used for beverages;
(3) dried whole milk was used for puddings;
(4) lard or dripping was used for frying;
(5) total daily milk intake j-1 pint per patient;
(6) approximate intake of 5 eggs weekly per

patient.
The Department of Health and Social Security

(1969) recommended the following nutrient intakes
for the United Kingdom:
men 18-35 years sedentary, 2700 calories;
men 36-65 years sedentary, 2600 calories;
Survey-average intake, 2799 calories.
women 18-55 years (most occupations) 2200 cal-

ories;
women 56-75 years sedentary, 2050 calories;
Survey-average intake, 2160 calories.
Percentage contribution of protein, fat and carbo-

hydrate to the calories intake normal British diet:

Protein 10-15%
Fat 35-40%
Carbohydrate 45-50%

Survey
Males
10-7%
38-7%
50-6%

Survey
Females
12-7%
39.7%
47-6%

The results show that the calorie intake was within
the recommended range.

TABLE 3. Average daily intake over a period of seven days-
mentally retarded patients

Carbo-
Males Protein Fat hydrate Calories

(grams) (grams) (grams)

1 85-0 131-9 390-6 3065
2 79-5 138-5 394-5 3114
3 71-3 109-8 329-7 2567
4 78-3 124-9 377-5 2916
5 77-2 130-9 365-5 2928
6 77-4 118-9 360-1 2804
7 72-8 128-8 381-1 2948
8 74-0 113-7 342-2 2664
9 68-6 121-9 341-6 2682
10 71-6 104-1 314-6 2458
11 75 7 116-5 356 2 2743
12 75-7 115-9 343-1 2697
Mean 75-6 121-3 358 0 2799
s.d. 4-38 10-05 24-87 200
% of calorie intake 10-7% 38-7% 50-6%

Females
1 65-7 92-4 266-2 2145
2 64-1 85-5 231-9 1953
3 67-2 89-3 240 4 2014
4 73-8 100-6 281-9 2313
5 72-6 106-2 284-4 2373
6 69-1 100-4 279-0 2274
7 76-0 103-9 267-7 2299
8 66-7 89-5 224-1 1969
9 65-0 93-2 252-7 2099
10 68-6 97-4 253-7 2158
Mean 68-9 95-8 258 2 2160
s.d. 4-01 6-89 21-23 144
Y. of calorie intake 12-7o 39-7% 47-6%

Discussion
Eastham and Jancar (1969) published their results

on serum cholesterol estimations taken at random
from 1400 mentally retarded patients and they
statistically examined the relationship between their
results and those of a large survey carried out in the
United States by Moor and Gordon (1967). Eastham
and Jancar (1969) found their results were signifi-
cantly lower. The population of normals screened by
the Cavendish Medical Centre ranged in age groups
from 20 to 60 years plus and consisted of men and
women from all walks of life and varied occupations.
As an economic grouping, they all had the same
means to avail themselves of a private medical
check up, including an estimation of their fasting
serum cholesterol and triglyceride levels in addition
to electrophoresis for the detection of abnormal
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lipoprotein patterns for the diagnosis of hyperlipo-
proteinaemias. Whilst it may be objected that the
economic category of the control patients might cast
doubt on their acting as a normal control population
sample, it was felt that the lack of any large scale
survey of normal cholesterol and triglyceride values
in this country, in addition to the difficulties inherent
in comparing results of different laboratories on
patients in different countries far outweighed this
consideration.

It is of interest to note that the overall means both
of cholesterol and triglyceride levels of the mentally
retarded patients, were significantly lower than those
obtained by Boyne et al. (1969) and that of the
serum cholesterol obtained by McDonald, Lidwell
and Wright (1965). The latter authors studied 976 air
force recruits while the former studied a representa-
tive sample of a pharmaceutical company's em-
ployees numbering 200.
A statistical comparison by Richards and Sylvester

(1969) was carried out into the causes of death in a
population of mentally retarded patients with those
of the general population. Arteriosclerosis, as a cause
of death at post mortem was found to be less in the
former group.
A cause for the low serum lipid levels in the men-

tally retarded patients that obviously suggests itself
is the constituents of the patients' diet. The dietary
survey carried out on a sample of patients showed
that the calorie intake was well within the levels laid
down by the Department of Health (1969) and that
the fat intake was in no way deficient quantitatively
or qualitatively in animal fat, these patients having
their food cooked in the latter and having liberal
amounts of butter on their bread.

In animal studies, Mills, Chapman and McTaggart
(1972) have shown that increases in animal fat in the
diet can result in a decrease in serum triglyceride
levels. However, the amount of fat administered in
this group of patients was not sufficiently in excess
to account for the low levels obtained.
There was no evidence of a low sucrose level in the

diet and in view of the availability of the hospital
shop to patients, where confectionery may be ob-
tained, the lack of sugar as a cause of low triglyceride
levels can be discounted.
Having failed to account for these findings on the

basis of diet, the possibility of a sheltered environ-

ment with absence of stress as a causative factor
comes to mind.
One other possibility is that these patients may

have different serum lipoprotein patterns compared
with other more normal populations.

Recent work by Mills, Chong and Tayleur (1972)
employing a serial ultracentrifugal technique has
shown a variation in serum lipoprotein compositions
in differing populations and social classes and this
could be the basis of a future study.
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