» A\

| L% g‘ta Canada

" Canadian Theses -Service

Ottawa, Canada
" K1A ONa

" CANADIAN THESES>. '

\ -

NOTICE

The quality of this microfiche is heavily dependent upon the.

_quality of the original thesis submitted for microfilming. Every
effort has been made to-ensure the highest quality of reproduc—
~“tion possible.

If pages are missing, contact the unwersnty whlch granted the
degree. -

Some pages may have indistinct print especially it the original
- pages were typed with a poor typewriter ribbon or if the univer-
sity sent us an inferior photocopy. *~ -

Previously copyrighted matertals (journat. arttcles published :

tests, etc) are not fiimed,

, Fteproductton in full or in part of this film is governed bythg
~Canadian Copyright Act, R.S.C. 1970, .c. C-30. ‘

e

Vo - THIS DISSERTATION
" HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

NL-333(r86/06) ' - S

Biblio ‘ e nattonale
du Cm

Services des théses cah'actlennes o o

5

THESES CANADIENNES

"AVIS

La qualtté de cette mtcrohche dépend grandement de la qualité
.de la thése soumise au microfilmage. Nous avons tout fait pour
assurer.une qualité supéneure de reproduction

sl manque des pages, veuillez communique( avec Iunlver-
. sité qui a conféreé le grade :

La qualité d'"impression de certaines pages peut laisser a '
désirer, surtout si les pages originales ont té dactylographiées . /

& l'aide d'un ruban usé ou si I'université nous a fait parvenlr/
une photocopte de qualité intérieure A

AN

;e

) \ A
Les documents qut font déja I objet d'un droit d' auteur (articles
~de revue, examens pubhés etc.) ne sont pas mtcrottlnﬁés

La reproductlon méme patrtielle, de ce microfilm est &)umise
a la Loi canadienne sur lg droit d'auteur, SRC 1970; c. C-SO

Vs
/

/
/

By

LA THESE A Et‘E
MICROFILMEE TELLE QUE
Nous L'AVONS REQUE

/ O

3




~

g
i3 ) . - ' \ .
THE UNIVERSITY- OF ALBERTA
~. V

\-.

1

INVESTIGATIONS ON THE NUTRITIONAL CARE OF

DIALYSIS PATIENTS

SR
BY o . R
<:§5\> JANIE LOUISE SANDERSON
v ;/ “ . ’ .

O

(WY
i
I3

A THESIS . ' v
SUBMITTED TO THE FACULTY OF -GRADUATE STUDIES AND RESEARCH
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE

OF MASTER OF SCIENCE

IN NUTRITION
\ v ’

DEPARTMENT OF FOODS AND NUTRITION
\ . ) .
\\ g | . . i
\ ~ EDMONTON, ALBERTA
{ . ‘
\ : . (FALL 1986)
y ’ . : o . CT R »
\ | .
.\\ | ”



. Canada

- Permission has,6 been granted
to the National Library of
to microfilm this
thesis and to lend or sell
copies of the film.’

The author (copynight oyher)
has reserved other
publication rights, and

neither the . thesis nor
extensive ‘extracts from it

may be printed or otherwise

reproduced , without his/her

written permission.
i

.
\\ " |

L'autorisation a 8t& accordé&e
a la Biblioth&que nationade
du Canada -de microfilmer
cette th@se et de pr8ter ou

de vendre des exemplaires du

film, S :

_L'auteur (titulaire du droit
.d'auteur) = se

ré&serve les
autres droits de publication;
ni la th@&se ni de 1longs
extraits de celle-ci ne
doivent @tre imprim&s ou

autrement reproduits sans son

autorisation &crite.

-~

ISBN @-315-32296-9

©



' THE UNIVERSITY OF ALBERTA

RELEASE FORM

° .
- A\

NAME OF AUTHOR: -JANIE LOUMSE SANDERSON . | s

TITLE OF THESIS: INVESTIGATIONS ON THE NUTRITIONAL CARE

OF MAINTENANCE DIALYSIS PATIENTS
0__ .
DEGREE: MASTER OF SCIENCE . a P
YEAR THIS DEGREE WAS GRANTED: 1986

-
-

-
Permission is hereby granted'éo THE.UNIVERSITY OF .

'ALBERTA LIBRARY to reproduce_sihgle cobpies}of this
thesis and to lend or sell such copies for private,
scholarly or-sbientific pufposes only. )

The author reéerves.other publica§ion rigﬁts, apd‘.

neither the thesis nor extensive extracts from it ,may be

printed—or-otherwise reprodiiced without the author's

8l Ybrkleigp.Ave.

“written permission. P

“"Tbstoh} Ontario

Mop 1Y3



s
THE UNIVERSITY OF ALBERTA

FACULTY OF GRADUATE STUDIES AND RESEAR'CH
L} e c .
'Y

-

~ The undersigned certify that they ﬁave read, And

' reqommend to the Faepity of Graduate Studies and Reeearch
| fer acceptance;'é thesis enp;tied fInvestigations on the
Nutritional Care -of Maintenance”vDialySis »Pétients"
submitted by Janie Louise Sanderson in partial fulfilment

of the requlrements for the degree of Master of Science

in Nutrition.

/\LuLV\ N

);%dwu




ABSTRACT

-

A survey of 46 kidhey,patiéhts aﬁdergoihg dialysis
(30 continuous ambulatory peritoneal dialysis (CAPD) and
16 hemodialysis (HEMO)] was conducted to obtain

" information about nutrient-intake and biochemical and -

v -~

'clinical parameters. Twelve of these'pétients

o

participated in a nine-month study to determine whether

e

elevated blood*liﬁid-lévéls can be effectively lowered(by

dietary means.

- e

The survey revealed that energy intake was less than

°

25 kcal/kg body weight for 38% of CAPD and 50% of HEMO
patients. Protein intake was less than one gram per kg -
for 55% of CAPD and 44% of HEMO patients. Proteih-energy

~malnutrition was diagnosed in 19% of males and 26% of

v 3

females in the surveyf' The intake of many nutrients would

‘appear to be inﬁdequate according to the basic

requirements known, especially calcium, folacin, zinc,
vitamin A, ascorbic acid and thiamin. Some dietary

deficiencies are corrected by the use of supplements but

there wpuld appear to be a need to improve the overall
quality of dietary intake.
The gffects of dietary modification were studied on

12 patienpts (six males and si§ females)'using,two diets:

P

a fat-modified diet and fiber- and fat-modified diet. The

entire study was of nine months duration. During the
first three-month period, the patients’ usual diets>werél

X : e



T

- - N e » Q‘Jc‘y

monitored and\serum lipids evaluated. - During the seéd;d
three-month period, the pat?ents followed a fat7modified“
~diet under the supervision éf a dietitian. .The dietary
intakes showed that patients consumed apprdximateiy Béi ofj
kilocalorfes as fat, 48% as carbohydrate and 16% as |
protein. The qualjty of fat intake was modified as.
follows:'polyunsatu:gted fa;ty acid/saturated fatty aéid
ratio (P/S) was 1.5% 0.5, Significantly‘higher (p- <0.001),
and mean’diétary cholesterol intake was 215t 79,
"significantly lower (p< 0.05) than the baseline period.
During the third three-month pgribé the patients‘foilowed
a combined fiﬂer- and fat-quified;diet. The dietary
intakes showed that’patients'consgmed appfoximately 37% of
kiiocalories as fat, 46% as carbohydrate, 17% as protein
~and 215 mg cholesterol per day and that the P/S ratio was
1.7. The quality of carbohydrate intake was moqified as
follows: meanddietary fiber:intake was 24 % 7m§ per day,
significantly higher (p <0.01) than the fiber intake of
the#at-modified:diet period. The increased fiber came
from cereals, incldding oat bfan,’whole’g;ain breads,

fruits and vegetables. During the six months of dietary

treétment both fasting serum’triglyceride levels and
fﬁasting total cholesterol (total-C) levels fell
" significantly (p <0.05; .p <0.01) from the levels of the

baseline period. There were also a;gnificaht reductions

—

in VLDL-cholesterol (VLDL-C) and LDL-cholesterol (LDL-C)

(p <0.05) with no change in HDL-cholesterol (HDL-C)

v
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levels.

/$The major lipid-lowering effect occurred during

“

triglycerides (p <0%7@®, total-C (p <0.01), LDL-C

AN

(p <0.05), and fqr the men VLDL-C (p <0.05). During

period II the serum lipid levels of period I were
ﬁaingained with a further decrease in sérum triglyceride
“for the males (p <0.05). Both ratios LDL-C/HDL-C and
total-C/HDL-C decreased by S‘and 9% respectively. The
principal finding was that Serum trilecerides décreased_
by 26% during pefiod I and by 31% at the end of the study;
.VLDL—C levels decreasedlby 25% duriﬁg period I and by 29%
"at the end of the study. |
‘No correlation was found beﬁween lipid levels and fat
components of the diet; pfdbébly due to the‘marked
~gifference in individual responses., ‘However; tﬁere were
consistent negative correlations between dietaryvfiber and
serdm'triglycefide levels and VLDL-C leV&ls (p <0.01;
fp <0.01). Inladdition,,there was a consistent negative
cofrelation between dietary starch and éerum cholesterol
levels (p <0.01). There was .a consistent positive
correlation between total kilocalorie intake and HDL-C
1levels (p <0.01). Average weight loss was less than 4 kg
for the entire study. Hervef, for some patients there
were frequent illnesses, inciuding periéonitis and

surgery.

vi
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There was a general improvement in serum creatinine

- 7

levels during the study; serum creatinine decreased
significantly during period IT (p <0.05) Correlations
were found between serum,creatinine‘and LDL-C {p <0.01)
and % risk of dietary folacin deficiency (p'<0.01).
Consis£ént positive correlations were also found between
serum phosphorus levels and LDL-C (p <0.001) and total-<C
levels (p <0.01). ' ' ‘

Dietary intakes expressed as nutrient density:
reveaied an improvement in overall diet quality by dietary
intervention. The improvement in quality of intake was
mdst noticeable for folacin,fzinc; thiamin and fiber. A
consistent positivé correlation was found betweep'% risk
of dietarY*zinc deficienqy and serum't;dglyceride léveﬁs
(p< 0.01); a consistent negative correlation was found
between the % riét.of dietary»folacin deficiency and HDL—E
levels (p <0.01). Energy and protein‘intake also improved
throughout the study but some of the patients did not
‘reach de;irable levels. A consistent positive correlation
was,}ouhd between hemoglobin levels and diétary protein
intake (p <0.01). \

We conclude that elevated blood lipids of patients
undergqing‘dialysis can be reduced by modifying the
quality of fat and carbohydrate in the diet. The dietary
modifications we tested were practical and acceptable.

Dietary modification can be of benefit to the patient

-

vii
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undergoing dialysis and can—-result in improvement in

nutritional status and .health. : .
. ’ -~
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INTRODUCTION

Patients' undergoing maintenance dialysis experienoe
__many nutr{tional-probléms. The reasons for these are.

diverge: impaired food 1ntake, 1ntake of medlcatlons,

\

removaL of nuttlents or exoess1ve uptake of nutrlents such

\

as trace elements durlng d1a1y31s, impaired metabolic
- N

act1v1ty of the kldney resulting 1n reduced degradation of

N

hormones and other pept1des, impaired synthes1s and

.
degradatlon of amino acids, decreased renal clearance of

\\

urea and other products of metabollsm, altered metaboI1sm

T~

.
of nutgrents, decreased 1ntest1nal absorptlon of nutrients

such as calcium, impaired renal oroduction of eSSential
compounds such ae the active fofm of vitamin D, hormonal
disturbances\such ae‘hypeipefathyroldism and lneulin
resistanoe‘and‘impaired_renal\ability to conserve
nutrients. To date, interest in the diet of kidney
patlents has focussed~o\\the ma1nteiance of proteln.
phosphorus, sodium and water balance. However, many other
nutrients_haveVa-ng%efin ‘the long-te:m prognosie of these
,peEEEnts. Forfexamole, those‘undergoing regular dialysis
often develop hypertrlglycerldem1a. -Little is known about
the role of dletary 1ntake in th1s phenomenon, but it is

.worthy of 1nvestigat10n since cardlovascular disease

~accounts for a significant number of deaths in.maintenance -

—



s il
e ; il

- dialysis patients. We undertook the foliowin;
‘ inyestigatiohs to survéy,the-nutritional.Status Qf a group
of dia1ysis patignts and to determine the effectiyeness of
| dietary manipulation in reducing elevated blood 1ipid?‘

o

levels.
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LITERATURE REVIEW

When dialysis is substituted for normal kidney

.

function the patient must adjust intake to maintain

biochemical homeostasis. The planning of a diet for a

patient undergoing maintenance dialysis focuses on the

'Quantity of protein, sodium, potassiﬁm{and fluid that can .

. R ;’._,, 7L vy .
be balanced by combined "natural" and farti?iqggl"\kidhey

function. The criteria for judging the diet is the degree
of biochemical control achieved.igﬂowever, it is important
that the diet not only curtail ;Hé éccumulation of waste
produéts betwéen dialysis but also meet the nutritional
needs of the ﬁatient.- Renal failure has a profound effect
on nutritional hgmeostasis. The unique charactefistics of

renal failure that have an impact on the metabolism of

nutrients include:

~

retention of nitrogenous waste products
(e.g. urea, guanidines)

- ihpélfed ability to excrete nut;ients

(sodium, potassium, phosphorus, magnesium, —-

water)

impaired abiliLy to conserve nutrients

(sodium, protein)

impaired metabolic activity of the kidney

(impaired{synthesis and degradétion of amino



acids; ‘reduced degradation ofahormones)
- impaired production of essential compounds
(active vitamin D, red blood cells)
. = decreased intestinal{;bsorption of nutrients
(calcium) '
- altered metabolism of nutrients in other* tissues
(increased metabolic clearance of pyridoxine)
- endocrine disturbances
(hyperparathyroidism affecting calcium and
. bhosphorus metabolism; insulin resistance
affectiné glucose metabolism
N (Kopple 1983)
Uremia is the gondition associated with the
accumulétion of nitrogenous metabqlites in the serum. It
is characterized by gaStrointestinal %ymptgms,
neuromuscular symptoms and finally terminal coma. Serum
urea nitrogen levels are elevated.vA more accurate ©
assessment of renal function is the serum creatinine level
or the urinary creatinine clearaﬁce. These values are '
relatively uninfluenced by dietary protein (Dosseter
1966) .
Hemodialysis, using an artificial kidney or dialyzer
to remove undesirable materials from the blood, is noQ a
common treatment for patients with end-stage renal disease
and is usually performed three times per week  (Massry,
Sellers, 1976),:¥The continuousLémbulatory peritoﬁeal

. dialysis (CAPD):p;ocedure utilizes the patient's membrqnes



]

iqritoneal cavity as the dialytic membrane rather
s

plysis machine. The dialysate enters the
cavity; most patients exchange four two-liter
ds il .

fisate a day for'seven days a week

”)f CAPD has been in use since 1976.

Dietary Management

The basic goal ofvtreatment is to minimize uremic
symptoms and complicatiéns while maintaining good
nutri&ional statﬁi.

Protein intake should. be cohtrolled so that the end
products of pgrotein metabolism do not accumulate in the
body but adequate enough to prevent the development of
négative protein balance. There are only a few studies of
protein requirements for';atients undérgoihg maintenance
dialysis (Ginn 1968, Kopple 19695, Borah 1978, Kluthg
1978). Cufrent recommendations arg-l.z‘to-l.ﬁ grams
protein per kg body weight for CAPD patients and 1.0 %o
1.2 grams protein per kg body wéigh} for hedeialysis
(HEMO) patients (Kopple 1984). Protein intake for the

patient undergoing CAPD is more generous because of the

high-rate of protein loss into the dialysate. Protein

loss during CAPD is estimated to‘be‘S to 20 graﬁs’pe: day
(Moncrief 1979). Little protein is lost during
hemodialysis but there are losses of amino acids and

peptides amounting to 8 to 10 grams amino acids and 3 to 4

(3
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y

grams of peptides per dialysis (Kopple 1984).

For the kidney patient, meeting protein needs really
means meeting the needs for essential amino acids. It 1e
1mportant to note that at present thenminimum . .
requirements of essential amino acids for- uremic patlents
are not ‘known.” In addition to the eight essential amino
acids_fot healthy adults, histidine has been found to be
essential for uremic‘patiente. Beégstrom (1972) tound .
that nitrogen balanée and plasma urea levels.improee& with
‘the addition of histidine. Reduced plasma histidine in
Y uremic patients may be related to hematologlc changes,
supplementation w1th h1st1d1ne has been shown to result in
increased hematocxit and decreased teticu}ggytes (Giordano
1973).

- Aberrations in serum amino acid profile} with
decreased essential aﬁlho acids and increased
non-essential amino acids have also been found. Fot
example, the tyrosine-phenylalanine rgtio is reduced,
suggest1ngtd1m1nlshed activity of phenylalanlne
hydroxylase, which functions in the formation of tyr051ne
from phenylalanine. At the same\time, othet metabolites
of phenylalanine are increased. fhe cause or signiflcance
of these metabolic alteratioriscis kanown. Current
recommendations stipulate that at- least 50 per cent of the
dietary protein be of high blolog1cal value to provide a

good assortment of essential amino ac1ds (Kopple 1984).

. When the amino acid supply is‘inadequate to maintain
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_serious cardiac disturbances, best shown by the

“

nitrogen balance, degradation of endogenoué protein will

occur and waste products will accumulate.

Not only is it neécessary to supply adequate essential

~amino'acids RQut energy needs must also be met. Protein

54

cannot fdlfill its nutritive function unless adequate
energy is supplied (Calloway 1954, Elwyn 1979). 1t has
been found that nitrogen balance improves in patients with
renal failure maintained on very low protein diets if
energy intake is increased (Hyné 1972, Eergstrom 1975).
Poor energy inéake has been identified aé a féctor
contribut@ng to poor growth of uremic children (Simmons
1971) . _ ‘

For the dialysis patient, sodium intake is adjusted
to prevent sodium retention or sodium deficienéy)’The-'
accumulation of sodium between dialysis treatments may
result in extracellulaf overhydration, hypertension, edema
and. congestive heart faiiure. Sodium intake is restricted
to the amount that limits‘weigﬁt gain between dialysis
runs, usually about two to four grams per day. |

. A high blood potassium level (hyperkalemia), is a
common problem in the final stages of renal failure so
patients are instructéé(:o avoid potaséium-rich foods,
inc%ﬁding‘many frui;s.ﬁhd vegetables. There are;féw

clinical syﬁptoms of hyperkalemia; the major effect is

electrocardiogram.

— Maintaining .fluid balance in the patient is extremely'.




»

i ihportant pechuse\fluid overload can result in the
appearance of edema,,conoostive heart'fﬁilure.
hypertension op hyponatremia._'Body Qeidht and blood
prespure ore mpnitoreo closely and Jsed'as indicators of
£luid retention. Fluid may be limited to 500 to 1500 mL
per day (Kopple 198{): In thé case of}the patient
undergoing CAPD, the glucose contentIOf the dialysate‘may
.bé increased to remove more fluid (as a resuls_of the
higher osmotic ofﬁect). .

In aodition, the control of serum phosphorus
concentration towa;o normal is an importahh,aspect of
patient hanagement. Phosphorus, an end-product of protein
metabolism, accumulates in thé blood of renal failure
patients. Marked- hyperphosphatem1a 1is hafmful as it
enhances soft tissue ca1c1f1cat1on and 1ndirectly
stimulatesfparathyroid hormohe secretion. Massry (1977)
has suggested that many of the manifestations of end—stagé4
renal failure are a consequence of hyperparathyroidism.
The control -of serum phosphate and calc1um levels ‘has  --

I

generally been achieved by the use of phosphate binders,
calcium supplements (dietary restriction of milk and da;;y
products to control phosphato intake mayrcreate.a oietafy
calcium deficiency) and vitaﬁih D.oeriV§cives (Schoolworth.;
- 1975, Kopplo 198?):_.There are some prob}gms that afise as
side effects of phosphato binders. Aluminﬁm has been |
‘found to be elevated in tissues of patients receiving

'gluminum hydroiide or aluminum carbonate phosphate
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binders. Algminum may also be derived tré& water used in
dialysis. 1t has been suggested that accumulation of
aluminum in the brain may be related to "dialyéié ' §
dementia" sometimes seen in dialysis patients (Thomson
1983). A second problem consequent to the intake of
phosphate binders is the occurrence of severe constipatidg
and nausea.

Water soluble vitamins are lost during dialysis and
patients bécbﬁé deficieq&_if they are not given
:eplaéemehts.a\Current recommendations are; 1 mg folacin,
10 mg Yitamin 86’ 100 mg ascorbic acid and recommended
dietary_allowances of other water-soluble vitamins (Kopple
1984). fhere'is some evidence of changes in pyridoxine
metabolism ékd an increased need for this vitamin. The
etiology of the increased reguirement has béen attributed
to increased clearance of pyrigoxal phosphate (Spannuth
1976), action of circulating inhibitors, qnd drug related
impaired absorption_(Raskin 1965).

Very little work has beenAque to elucidate tﬁe
ﬁicronutrient status of renal patients. A few reports .
indicate .that some reﬁal patients have abnormally low
blood zinc 1e§els énd it has been suggested‘that‘an
impaired sense of taste in renal patients be treated with
zinc, supplements (Atkin 1978). It isﬁimportant that ‘the
patient undergoing maintenance dialysis have an adequate

diet to curtail the development of malnutrition.



Special Problems

[y

r

Malnutrﬁtion'm

Many reports 1ndicate that malnutr1t1on occurs in

. 25 b ;

| pat1ents under901ng malntenance d1a1y51s (Kopple 1978a,c
Blanchl 1978, Kluthe 1978, Attmﬁn 1980, Blumenkrantz 1980,
Guarn1er1 1980, Bansal 1980, Thunberg 1981, Young 1982, |
Wolfson 1982). Bansal, in 52 HEMO patients, found a 19
’*per‘cent~incidence*;f.protein-energy maantrition (PEM)
based on anthropometrlc,lbloqhem1cal and 1mmunologlcal-
data.h Other réborts indicate an 1nc1dence of PEM that is
similar or hlgher. Poor- dletary 1ntake is belleved to be‘
one of the‘maqugcauses of wastlng. HSeveral.factors mayl
contrlbute to the consumptlon of an'lnadequate dietn‘
lncluding alteredkappetite from accumu1ation‘of toxic
'WSUbstances, altered tasteﬂperceptionf(Burge 19795,

1nadequate d1aly51s, gastr01ntest1nal symptoms, hlgh

energy requ1rements that are dlff1cu1t to meet (e.qg. W1th |

per1ton1tls) (Kopple, 1983) In add1t10n, regular
d1a1y51s treatment imposes nutrltlonal losses (amlno
a01ds, v1tam1ns and other b1oact1ve compounds such asﬂVH
1 @arnitine) The patlent under901ng CAPD may bek
partxcuiarly vulnerable to malnutrltlon because of - the
hlgh rate of proteln 1oss into the d1alysate. W1th acute

illness, such as per1ton1tls, proteln losses may be Very

hlgh due to 1ncreased per1tonea1 proteln permeablllty

d
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(Grodstein 1981). tSteinhauer (1986fvreportedvthat the
less of protein increased from 8.4 grams per day‘to 17.5
‘grams ,on the fitst day of peritOnitis.v'One rep%ft’

- indicated thatvprotein ioss during‘CAPbtwas decreased if
.amino acids were added to the dialyzing fluid [10 mL of an
“1ntravenous amino acid preparatlon (Vamin) to each llter
of d* . /sis fluid] (Greenfield 1977),

T ddition to poor dietary intake, other factors
cont: tute tolmaihdtrition: blodd loss, minot illnesses;
‘derangements in metaboliSﬁ. According td some
éesearchers,'catabolic body wasttng is*avphenomenon
associated witﬁ renal failure (Garbef i978, M1tch 1978).
Mitch has suggested that the insulin. re51stance of renal
failure contrlbutes to the net catabolism of muscle.> In
rats with experimental.fenal insufficiency there is
resistance to- the ~anabolic effects of 1nsu11n on muscle
,proteln synthesis (Garber® 1978,.M1tch 1981). Mallletvand
Garber (1980) found‘that there is increased synthesis andv
‘release of alanine and glutamine from skeletaﬂ muscle
coﬁtributing to inereased gidconeogenesis, degradation of *
skeletal muscle and the wastlng syndrome.

Some studles suggest that protein malnutrition hay
lead to def1c1enc1es of zinc and possibly other trace :"t
elements. Patlents treated by dletary proteln restr1ct1on
:were found to have low zinc concentratxon 1n plaéma,

- leukocytes and halt compared to that of age and
~sex-matched controls (Mahajan 1979). Zine:deficienQy and'\.7

g
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decreased taste acuity were detected in two of three
dialysis units in Toronto (Blendis 198l); Protein intak..
'differed markedly between the three units an& zinc levels'
1lﬁcou1d pe.correlated’with dietary protein.‘ | |

Zlnc is a’trace’element eSsential for the human, its
metabolic role enconnaSSes ﬁany pathway5'includingbprotein
and nuclelc a61d pathways. zinc has been found to have a
’profound effect on the métabollsm of cholesterol' zinc
fdepletlon results in abnormal.serum levels of cholesterol
hanu?lipoprqteins (éetering 1977). 1In zinc-deficient rats
‘Koo (l981) found’a selective decrease in HDL—cholesterol
Recently Koo (1986) has shown that zinc def1c1ency in rats

)

’results in molecular alteratlons of chylom1crons and a
slgnlflcant delay 1n the plasma clearance and hepatlc
uptake,ofvchylomlcron.cholesterol. Koo suggests that w1th
zihcgdéficiency the,apoprctein makeup of chylomlcrons may
be‘altered as;well'as the~siee and shaperﬁ the
chflomicrcnsl ] -

Evaluaticn*cfrthe dletary intake’of zinc,must‘take
lrinto%COnsideratlondits bioauailability. ‘The amount Cf-f—ﬂ
zinc in.the diet may not‘be.related to sinc status because
zinc sometimes has low avallablllty (Rosenberg 1982).

'Interactlons between nutrlents can alter their

avallablllty w1th the result that a seemlngly adequate'

v,1ntake may not meet the‘needs. The b1oava11ab111ty of

zinc and many trace elements is susceptlble to alterations

A2

by dletary factors and by changes in gastr01ntest1nalv

13
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physiology. 2Zinc cations can form complexes in the

”#intestinerwhich can either reduce or increase

absorbabiiity of the element (Sandstrom 1980). AFor
example, iron and zinC“appeatéto compete~for"apsorption '
channels in the intestine (Solomons 1983). Recently it
has been reported (Gishan 1986)>that there is‘mutual
inhibition betweenffolacin‘and zinc atrthe=s;te of
intestinal transp;rt. We must there?ore, be cautious
about creatlng ngtrlent 1mbalances with vitamin-mineral

supplements. : '
s

e

Energy intake

Sufficient calories must be suppljed to spare

protein, that is, to prevent the use of dietary protein to:

SUpply energy needs. Patients undergoing-mainﬁenance-

' d1a1y51s tend to 1ngest about 25 to 35 kcal/kg even when o
they are strongly encouraged to increase calorlc 1ntake
(Kopple 1983) Unfortunately there is little 1nformat10n
regardlng the energy requ1rement of patlents with renal
fallure. - Some researchers have suggested that’ 1ncrea51ng
energy intake,to 40 or 50 kllocalor1es per kg per day may‘
1mprove n1trogen balance (Hyne 1972). oHowever, it is

currently recommepded that patients rece1ve at least 35

kcal/kg/day similar to recommendat1ons for the population:°

in general (Kopple 1986)

14
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Recently Carvounis - et al (1986) have reported a

long1tud1nal study of 43 hemod1a1y51s patients and state

fthat the1r patlents apparently ‘had better caloric intakes
: than reported for many other studies. Some of the
contrlbutlng.factors they list include less freqpent use
of hypotenSive'druge_and;better efficiency‘Of dialysis.
They'idsist‘on{careful'control of sodium ahd water'inteke
abd normalizing biood'presedre eimply byAfiuid~remove}
.QithOUt usihg antihyperteneiQes;\ They report that when
prpotensives_are;used,’diélysis'may be.less effective
‘ebeoause‘~%?bypotensive -episodes and decreased- flow and
decreaseu fiuid‘removal~duringrdialysds. -In’addit}on,vthe

patient may be nauseous both during and following

. dialysis.

Assessment of nutritional status

Clirical observations may be insensitive for
'detectlng nutr1t10na1 problems of the k1dney patlent. For
example, body welght may be a deceptlve cr1ter10n in
d1a1y51s patxents since their total body water can be

i

expanded even in the absence of edema. Serum albumin
\ , s A .

- levels may be a good guide to nitrogen balance but these

'leVele may re@ﬁiﬂ normal even when considerable protein

dpdepletion oocurs (Blumenkrantz 1980, Coles 1979).
 Dietary data must be collected to evaluate the

capabilities for improvement of nutritional status.



Unfortunately, the assessment of dietary 1ntake 1s frought

with difficulties (Marr.197l). All d1etary assessment .
" ‘ e

4

o

information Supplied by the subjecte'themselmes- Methods
used with individuals include the following: '
- an estimation by recall in which the‘subjeé!
recalls tnegfoodd;ntake over.the previous 24iiours
‘or longer
- records of food eaten by an 1nd1v1dual kept byv
\ welghts, household.measurements or by eexlmated

. &}
® quantltles over a stated period of time

The skill of a dietitien assists in-acguiring;
lreliab}e dietary data. 'Accofding to_Burke (1947) fthe
interviewer must have a sound basic. training in nutrition
.and.the allied sciences and needs to be familiar in a
thoroughly practical manner with'food values'and with.the
eat1ng hab1ts of the group... it should be possible to:
conduct the interview 1n such a manner as not to suggest
an answer." The 24-hour recal; method, used in the
hutrition'Canada survey was a oatefully standardized
‘method using'dietitians to conduotbthe interviews. The
. dietitian asked_each.subjeot for an account of all fdod
items consumed throughout the day in chtonologicai otder._
o Poor estimation of serying portione and;incomplete
.cdliectiondof data are'the major sources of error‘in

dietary aesessment methodology. Food modals, representing

" known volumes were used in the Nutr1t10n Canada

16

techniques used on free-living individuals" rely on . \;)4 )
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methodology for the gstiﬁation'éf.portion'sizé.‘ Probing
by. the dietitian minimizeé errors of ém}ssioh.

The choice Qf'an apbropriate‘assessment.téchnique'is’
'importaﬁt. The objectives of the dietaty_study'wiil |
determine :the appropriate mefhods to be used in
cbliecting, processing and intérpreting the dietary data
(Young 1981, Stgff.l983). Dietary‘data~on indivitluals are
collected to obtéin: |
1. averagé nutrient\intake of groups for comparison with_

‘6ther grouﬁs | | |
2. nutrient intake of a gfven‘iﬁdividual for correlation

<@

with biochsmical or clinical measurements qbtained'qn

that indiviaual. |

| The rgcéll method of assessing dietary intake is
suitable for the classification of intakes in the survey
of a group (Young 1981). The 24%hour reéall is often used
‘ for sur?eys. Memory for réca11$;1imited‘to 24 hours
éppéarsméﬁite égod ahd,the responéé rate is usua11§ high.
So@e studies indicate that the recall is pronelto
‘over;repo;t'low intakes and undef-report high infakes,
(Gersovitz 1978). | |

For the ¢orrelatio; of dietary intake to the levels

,af substapces measuréd in the blood, the assessment
technique‘must gng a réasonable éstimate.of the uéual
: dibtary.intake;gigr‘an eitended period. Repeated 24-hour
recalls over aks;bstahtial period'can be used (Garn 1976)

Jbr_diet~reco:ds'03n be used. Seven-day records have
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frequently been used. Diet records require considerable
participant cooperation and interviewer time.

Sohnakenberg,(l981) has suggested that the diary-interview
- i
technidﬁe is a reliable method of collecting dietary data.

L

- One of the problems in many estimated records is the

i , . .
inability of subjects to estimate portion sizes of food

. -5 : ’ ST
accurately, particularly certain types of food such .as

e
. 4

meat (Young 1953).

There is no agreement{on the number. of dayé required
to accurately assess quantities of nutrients consumed.
The variation in the nutrient intake from day to:day '
depends‘to'some gxten;’on the distribution of nutrients-in
foods. Varia&ion is IEaSt for nutrients.with wide "~ |
distribution,'such as calories, protein, iron, thiamin and
~niacin. Extreme differences in vitamin a, espeCiél%}Qx;
carotene, result in large daily variations (Beaton 198§);'

-

Flores (1962) considered six déys to be the minimum period

of timé»fdr adec 2t~ ~raluation. Sohnakénberg et al
(1981) conclud-~- -« ’en or eight-day diet records
should be adec_.2- ¢ . ' iin.a-.reliable samplé of an .

individual's,ec in, W»-‘ern‘and food~selectionlhabits but
§hort‘enou§h to maintaln a cooperative attitude in most of
the participants; Chalmers (1952) concluded that data
/w1th1n 95% confldence 11m1ts could be obtained from 15
‘days of 1ntake records for men and 12 days for women.
‘Recently Beaton (1983) empha31zed the 1mpact of

¢ ———

1nd1v1dua1 variatlon 1n one person S\Q\Fake. Houser and

”,

"



Bebb (1981) suggested that a representative food intake
must include both week days and week=end days.
Unfortunately there is no absoluté method of dietary
.assessment guaranteed to give qxpicture of usual food
intake, eitﬁer in the present A{ in the past. Beaton
(1983) has urged that in_designfng ndtritional'studies,
careful consideratton be gi&en to the intended use of the |
data and the 'precise nature of the information needed.

The interpretation of nutrlent 1ntake data is also
very difficult. The selection of a standard for rating of
calculated nutrient intakes has often been arbitrary,
Recommended dietary allowances for the deneral popalation
are'efteﬁ used because individual requirements for
nutrients canaot be readily determined. However,
recommended allowances are de51gned with a margin of
safety above average phy51ologlcal requ1rements to cover
variations among essentially all healthy individuals. The
margins of safety are more genetous for some nutrients
than for others. A major difficulty ih,using recommended
allowances in the assessment of dietary infofmation is
that they are not uniformly'related to minimal. needs. It
should also be kept in mind that although the recommended
dietary allowances may be generous for the healthy
.individual they may not be for those with chronic
diseases. _Fof maﬁy diseases nutrient needs exceed taose‘
of the normal individualvand intake of the usual

’

recommendedfdietary allowance may not be sufficient.
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Anderson et alA(1982)'recentiy developed a methqd 3
i;terpreting dietary data using a statistical approa¢h. |
The lower the jntéke is in relation to the recommended
allowance, the greater is the likelihood that it is
inadequate to meet the individual's actual requireﬁEnt.
By examining the distribution of the data, the number of
individuals in a group Qho‘are truly deficient can be
prediéted. _The proportion of inadequatg intakes estimated .
by this’method has been shown to correlate with the

prevalence of biochemical and clinical indications of

inadequacy.

Hyperlipidemia

Cardioyascularndisease is the most common cause of
deéth aﬁong renal failure patients uﬁdergoihg dialysis‘
(Brunner 19535; Lindner et al (1974) found that the
“incidence of ischemic heart disease and strokes among
dialysis patients were significantly raised compared with
age énd sex-matched non-renal controls. .Lipid .
abnormalities in patients with renél failure have been
well documented (Brunzell 1977, Chan 1981, Ibels 1975,
. Norbeck 1981). The most often reported abnormality in
‘blood lipids is elevated triglyceride levels. The
hyperlipidemia‘and cardiovascularvdisease of renal failure
does not respond to hemodialysis (Déubresse 1976, McCask

1975, Hussey 1976). Whether or not the lipid

#
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abnormalities qontributg significéntly'to the
atherosclerotic lesions that develop frequently in ﬁhese"
patients is currently under debate (Laskar 1979, Pierides
1975, Nicholls 1980, Rostand 1979, Vincenti 1980).
Certainly dialysis pgtients have a variety of ﬁé@ical
c0mplicatidns,wany of‘which ére risk factors formthe
premature developmengagﬁ afheroscl?rosis, incluéing the
féilowing: hyperlipidehia, hyperQZns%on; aﬁnormalities in
carbohydrate'metabolism, hypéréar&thyroidism and '
hypéruricemia. |

High éerum triglyceride levels occur frequently among
patients undérgoing di;lysis (Lewis 1973, Gutman 1973,
Moncrief 1979, Cattran 1976, Bagdade 1968, Blumenkrantz
1976). The etiology of the hypertriglyceridemia is
_ probgbly multifactorial. A decreased triglyceride A 7. .
clearance from the plasma appears to be. an important
factor (Lee 1978, C;amp 1975). After an oral fat load,
peak post-prandial triglyceride levels are higher and
remain elevated longer tbah they do in
hypertriglyceridemic non—uremic‘SUbjeété (Chan 1981).

A

This occurs deSpite*ﬁhe delay in fat abgé;ption" -

characﬁeristic of most renal fgiluré patients (Drucker
1962). The clearance of triglyéeride‘from the plasma
depends bh.the enzyme lipoprotein lipase;-'decreased‘
_aétiVity of liperotein lipase and aiso hepatic lipasé

have been found in renal failure (Goldberg 1979, Norbeck .

1981). 1It as possibie that there is loss of a cofactor



for lipoprotein lipase in the dialysate (Lees 1982, Chan
1981). 'with dialysis, there is also loss of carnitine, a
factor necessary for the transport of fatty;acidsvinto the
mitochondria for oxidation (Bohmex.1978).

Another factor contributing to elevated triglyceride
levels is excessive hepat{; sxnthesis of,triglyceriée (Lee
1978, Cramp 1975, Attman 1979).; This factor may be
particularly important for CAPD patiehté'because the
constant absorption of gchosé.from the beritoneum
invariably raises insulin sécretion (Berger 1978,

Grodstein 1981} Nolph 1980, Oreopoulos 1979). Insulin may

modify tyiglyceride metabolism in at least three Qaysf by

eﬁhancing triglyceride synthesis in the liver, by
decreasing release of fatty acids from adipose tissue and
by mod{fying the availabiiity of lipoprotein lipase. 1In

fact, renal failure is characterized by high circulating

|

insulin levels and peripheral insensitivit( to insulin

(Dzurik 1969, De Fronzo 1980, Lowrie 1970) Lee (1978)

considers that for all patients with renal failure, high

levels of dietary carbohydrate contribute to the

: < ‘
hypertriglyceridemia because patients are encouraged to

-

use high carbohydrate energy sources. Cramp (1975) also

considered an additional factor of stimulation of hepaETE/

triglyéeride synthesis from free fatty acids released from
tissue triglyceride stores due to abnormal increase in
growth hormone resulting from glucose intolerance and

protein malnutrition. v

22
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Sevb?QI other factqts probably‘contribute to the
'vdevelopment of h}pertriélyceridemia including: a defect
in the protein fraction of the lipoproteins which is a
major activator of‘lipoprotein lipase (Rapoporﬁ 1978),
occupation of-;lbumin binding sités for triglyceride by
other molecules accumulating in uremia (Lee 1978), and ~
drug therapy such as ahtihypertensive medications (Bauer
1981, Joos 1980) , heparin (Applebaum-Bowden 1979) and
~androgen therapy (Lee 1978). - < -
Tﬁe relationship_between‘blood-lipid 1eveis and

atherosclerosis is ultimately related to tMe plasma

lipoprbteins (Fredrickson 1967adee,_Goldstein 1977). The

'
|
|

lipoproteins,‘compésed~of protein, triglyceride,
choleste%él‘ana;phospholipid are the vehicleS‘EOr‘
trahsporting in?o{gble lipids fromA;heir site df origin to
their'Site of utilization._ The"lippproteins are
mgbrbmoiécules which vary 'in size, hydrated dénsity and
chemical composition. T;efe are five classes ;fu:
lipoproteins: chylomicrons, very—low—densiiy\lipoproteins
(VLDLs), intermediate-density lipoproteins (IDLs),
_iow-density lipoprofeins (LDLs), and high~density
lipoproteins (HDLs). In normal plasma of the }as;ing

individual the approximate proportions of these'

iipoprpteins is as follows: LDL-SOS;‘VLDL 15%, HDL 35%.

23

Lipoprqtein transport can be divided into two phases;

the exogenous systém'tranSportsnthe lipid obtained from

the intestine 9ither from the diet or recycled in the

L
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enterohepatic circulation and the endogenous sysﬁem
transports the lipid synthesized in the liver (Erown
1981) In the body, lipoprotetns form a dynamic system in
Wthh both exchange and net transfer of protein and lxpid
occur, Catabolism of 11poprote1ns within the c1rcu1ation
produces new 11poprote1ns altered in chemical cémpos1txon
and molecular properties. VLDL consists primarily of
triglyceride derived endogenously‘from the liver,
syntﬁésized1§rom various precursots such as fatty gcid;
énd carbohydrate. VLDLSs transport endogenous tr%clycerid%
and are gradually converted‘into IDL and LDLs in a series

of steps during which triglyceride is removed

progressively by tissue lipoprotein lipase (Sigurdsson

1975, Goldstein 1977). The free cholesterol, phospholipid

and apoprotein (apo-C) are transferred to HDL. The excess
cholesterol that has been gransferred‘to HDLs is
esterified by the action of ‘the enzyme
lecitHin-cholesterol acyl-;fénsferase (&QAlegQa then
transferfed back to the IDL (Glomset 1970). fhe

lipid-free portions of lipoproteins, the apoproteins,

function as lipid transport proteins and have unique

lipid-binding properties and functions as cotacto}s for
Jipolytic enzymes. By interaction with enzymes and cell
§urfaéé receptors, the apolipoprotéins determine where
each 1ipoprotein is metabolized.

The hyperlipidemias of renal failure are

characterized by high levels of serum triglyceride and

1
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: assoc1at10n of. hypertnlglycerldemla w1th ¢

VLDL and low levels of HDL (Cattran 1976) -The'freqUent.

o

hypercholesterolenla has presented dlfflcultles 1n the"
clearr1dent1f1cat10nvof”hypertrlglycerldemla.alone,as:an.
indicator of susceptability to premature cardiovascular

d1sease. Carlson (1972), however, hés-correlated

hypertrlglycer1dem1a Wlth 1ncreased prevalence of

'J
N &

v,cardlovascular dlseése.‘ Elevated levels-of serum‘

tr1glycer1de may predlspose to acclerated cardlovascular‘

vd1sea€e espe01ally 1f the llpoproteln molecules are fairly

small 1n size. There is an accumulatlon of VLDL remnants

'of lipbprctein'catabollsm 1n,pat1ents treated by

hemod1a1y51s (Nestel 1982)- The éoncentratlon of IDL is =

’ 1ncreased as 1s the total content/of trlglycer1de and
cholesterol in VLDL.‘ The 1ncreased accumulatlon of IDL

}may be 1mportantv1nithe pathogene51s of atheroscler051s

4

h(Tatami;19815. Patients;treated by hemodialysisvhavefhigh
,@1asma-concentraticns of apolipoprotein A-IV indicating a
‘ greater COntribution of. lipoprotein—reﬁnant particles. from-

-the gut than is usually present w1th hYpertrlglycerldemla

(Nestelv19&2) ngh 1evels of LDLs have been 1mp11cated

Tpg

in the pathogene51s of card1ovascu1ar d1sease (Goldsteln

1977, Brown 1984).' Low HDL levels are recognlzed as

 possible predictors of cardiovascular disease and récent

¢

~work is‘examining“the importance of‘subfraCtions of HDLs

2 and HDL ) (M111er 1975, 1979, Bagddde 1977)

The relatlonshlps between the maJor l1poprote1ns of

A
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‘plasma is also of importance- a hlgh LDL/HDL ratlo has ,*'

' been assoc1ated with a tendency toward atherOScler051s

(Lees l982),»as has a. low ratlo of LDL/total cholesterol

(cordon 1977). ‘ , “

A

Dietary management of hyperlipidemia .

2

All components of the diet may affect blood lipid,‘

levels (Lewis 1976). 1In addition the individual effects

‘of components can be modifiedwby interactions betyeen'

S SRR

‘componénts_i Lipid—lowering diets usually'fOCUS‘&n‘the

'effects of total energy 1ntake, the quantlty and qua11ty 3

carbohydrate (Havel 1982).

obese individuals.

of fat and the quantity and quallty of dletary

Excess caloric intakewresults in;increaSed synthesis
of triglyceride and cholesterol by the liver. Reducing’
caloric in:ake rapidly~reduces VLDL triglyceride levels in
¢« The major dletary components that 1nfluence plasma

llpoproteln lévels are saturated fatty ac1ds and

:choles%erol (Connor-1982). The mechanisms by whichfeacn

of these components 1nfluences llpoproteln levels remalns'

,uncertaln. Saturated fatty acids ralse serum cholesterol

-(Keys 1957b). Saturated fatty ac1d5'vary in the1r

hypercholesterolem1c effect w1th the C12 to C16 compounds

s(laurlc, myrlstlc, and palm1t1c ac1ds) hav1ng the greatest

~effect. Stear;c ac;d (Cle) has little 1nf1uence on-serUml‘d
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1ch01%sterol‘ however stearic andecpalmitic acids increase

- trlglyceride levels. The fats inlthe diet may be divided ”

into three classes accordlng to the degree of saturatlon
vof their fatty ac1ds:r saturated fattyfaC1ds,A
monounsaturated fatty ac1ds, polyunsaturated fatty acids.
Polyunsaturated fatty ac1ds lower serum cholesterol (Keys.

l957b). Although polyunsaturated fatty a01ds,lower~serum

'cholesterol levels, the effect is lesshmarked than that of

saturated fatty acids in raising serum GholeSterol; in

equal'concentrations polyunsaturated fatty acids (PUFA)

lower cholesterol only half as much as saturated fatty

.

“acids raise it (Hegsted 1965,'Keys,1957a)."¢he most

s \

~effective treatment for lowering'elevated blood lipids
_ comblnes decreases in saburated fat and dietary

' cholesterol 1ntake w1th 1ncreased intakes of

polyunsaturated fat. Cr;tlcal l1m1ts*of‘d1etary fat
composition for effective serum cholesterolhreduCtion have
been established (Brown 1966, 1971, Nestel 1975, Whyte
19]6,'Keyszl965ab, Grande 1972);yAnderson'(l976) states
that the serum Cholesterol lowering effects'ofidecreased”
dxetary cholesterol intake and increased PUFA intake may
be 1ndependent of each other. a

- The PUFAs must be obtained from dietary sources and
therefore are essential fatty acids. The fUFAs‘can be

further subd1v1ded ‘into omega-6 and omega 3 fatty ac1ds.

18; (two double bonds) and_arachldonlc acid

. '(CZOf four double bonds),are the[major'examples of the%%'

-
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omega-6 type. Arachidonicvacid is synthesiied in the

liver from linoleic acid. .Dmega-3 acids includel}%?lenic

acid (C 18’ three double bonds) and e1cosopentaeno
(C 20, five double bonds), found in flSh oils. Both

omega~3 and omega-6 fatty acids lower blasma cholesterolv

and LDL cholesterol levels. The emega43'fatty_acids‘lower

plasma‘tfiglycerides, especially VLDLS (Banc lggﬂ, 1580).
The crea\er hypotriglyceridemic effect of omega-3 PUFAs
hae been verif%%d in normal subjeéts and‘invpétients’end
is believed to be due to an inhibition_of.VLbL Syhthesis
in the liver,fthereby depressing LQL synthesis (Hemazaki
"4, Phillipson,.198_5).' Monounsetutatéd fatty acids ha’i’;'e‘
a(hebiigible‘effect on Serum'lipid levels (represented’in
fcods almost SO}ely eyvoleiC-acid). However,fthe;n%e*of
'mcnounsaturated fatty acids to replace scme of the
saturated fatty acids in the diet has recently been
- advocated. Thie-zen result in a substaéilal reductlon in
' LDL-cholesterol (Mattson 1983). ,
Modifying the fat‘COntent of the diet (a P/S ratio of

atileast 1. 0) has been found to reduce serum trlglycerldes

as well as serun cholestenol levels (Chait 1974, Grundy

1975). . The effect on triglycerides is possibly the result

of reduced hepatic VLDL-triglyceride synthesis. Nestel
"*and Barter (1971) infused labelled palmitic and linoleic
acids into nbrﬁal and hyperlipidemic subjects and

\ ;

‘Calculated a greater'proportion of palmitate tutgovet'than

of linoleate turnover was incorporated iﬂto‘plasma

28
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triglyceride. They hypothesized that a diet rich in

linoleate and poor in palmitate decreased the availability

—gpa——

of free fatty_acids-as substrateslfor‘hepatic
VLDL~£riglyceridé éynthésis. |

.- The amount and type of dietary carbohydrate
_infiuences serum lipid levels, especially'trigiycéride and
VLDL levels. An increase in dietary carbohydrate may lead
to~ihcréaséd fésting ﬁriglyceride concentratioh (Grundy_
1982) qwihg_mainly to increased hepatic secretion pdssfbly-‘
secondary to hyperinsulinemia (Liu 1984). Although the
elevation:is usually tranSignt in healthy persons, peaking
Zin.about a week (Nestel 1970), it may be bermanent‘ih
- susceptible persons (Reiser 1982, Kuo 1965). " Simplé
sugars, especiélly sucrose} may;increaseAVLDL_lévelé_
‘dispfbpoétibnately in hypertriglyceridemic individuals;
and sudarsémay have a_greatér effectvthan‘stéfch
" (MacDonald 1964, Reiser 1979). Little (1970) concluded
that sugar was only hyperlipidemic in the presence of
‘saturated fatty acids and cholesterol. This may be
bebadsé endogenously synthgsized fats from‘cafbohydrate
30urées consist of saturated.and monounsaturated fatty
':acids. Uniess the diet élso contains sufficient PUFA to
cbunﬁeract these endogenous lipids there will be a rise in
serum lipoprotein. The mechanisms leading to |
céfbohydrate-induced'iipidehia have ﬁot beenVCIarified.to
date. The,work to date, however, indiéatesﬁthat

hyper;riglyceridemic subjects demonstrate a marked

-®w .

7
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- sensitivity to sugar in the diet. Bagdade (1970)
suggested that in patients with uremic |
hypertriglyceridemia,‘increaSed hebatic production of,..
_VLDL-triglyceride was caused by‘a high intake of
carbohydrate andjraised insulin secretion. Sanfelippo
(1978) showed that it was possible to lower plasma,
triglyceride levels in patients on hemod1a1y51s by
.reduc1ng carbohydrate 1ntake. The low carbohydrate diet
‘may have helped to restore insulin responsiveness since'
the plasma 1nsu11n peak after a meal uas reduced with the
lower carbohydrate diet. |

;The_fiber content of foods also appears to be relatedh
to circulating lipid levels and-atherogenesis. Absorption
~of the carbohydrate from;foods richjin fiber results in a
more sustained absorption by the gut and less widely
0fluctuating insulin and glucose levels than is the case
with_refined carbohydrate. Jenkins (1985) studied the
.effect in hyperlipidemic patients of substituting
carbohydrate foods into their diets which cause lesser
rises in blood glucose than more commonly eaten foods
kr(pumpernickel bread, budgur, barley, legumes). The,diet
resulted in a flattening of the post-prandial blood
glucose rise and significant falls in both total and
LDL-cholesterol. Serum triglyceride levels were also
reduced and this reductlon correlated with the increase in

dietary fiber content of the diet. 1In this study the

diets contained 16 and 25 grams dietary fiber and 48 ‘to 50



Egr/ceht of Calories from.cafbohydrate. Albrink (1956)
1examined the effects of dieté;yysugar and fibEr Snﬁblood
fviipid levels. The dieﬁSZuéed contained lévels‘bf fiber of
14 énd 34. grams per day'and levels of sucrose of 0, 18, 36 )

and 52 per cent of ‘Calories. The squrées'of fiber were ‘w
All Bran, pintb beans, bread, fruits ahd vegetablés.‘
Eiber was' found to exert a protective effect againSt
éarbohydrate-induced.lipemia. Blobd triélyceridéhlevels
increased withﬁinc;easing ahounté dg"sucrose in the diet;
. dietary fibef counteracted this effect. BOth" |
post-prandial ;nd fasting'triglyceride levéls’shoWed the
'vsame_protectibe effect of fiber againgt sucto;e-indgced
hypertpiglyceridemia. Recently Rivellese at al (1985)
used a high-fiber diet in treatihg diabetic patiegts with
kidney failure. They found that the high-fiber diét'
'iﬁproved blood glucose control and in addition, lbweted
serum creatinine levels. They hypothesized that a
reduction.of muscle protein'catabolism was sécondary to
the improved insulin resbonsivenesé; |
f The effect 6f dietéry fiber on'plasmavlipoprotein
levels has not been extensively éxplbred. Arimals on
di;ts cbhtaining alfalfa (pectin gnd lignin), cellulose
and cholestyramine were found to have significantly lower
hepatic t;iglycefides-and'ﬁighep hepatic. phospholipids
(Vahouny 1980). Chen and Anderson (1979) found that

feeding pectin, guar gum and oat bran to rats résulted_ip

lower levels of serum triglyceride and cholesteroi and in
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 21-26%. ' 5

higHer levels &f HDL cholesterol., Studies on humans are
o ‘ : &

i conflicting. The majority of studies report no effect of

dietary fiber on plasma triglycerides (Kelsay 1978). A

'tfiglyceride-lowering effect was reported by Kay (1982),

Albrink (1979) and Anderson -(1980). Some workers have

.- av

reported- serum cholesterol reductions when dietary fiber

intake was 1ncreased (Kay 1980, Anderson and Ward 1977)
Dietary fiber constltuents probably have many effects on
the absorption and metabolism of cholesterol and

triglycerides including: decreased lymphatic absorp;ion,'

"decreased intestinal transit time ahd'binding of bile

acids.

Lewis (1981) has'S§gqested that the additive effects
of various dietary modifications can produce marked blodd
lipid lowéring effects. Lewis obﬁained a marked reduction
in serum cholesterol levels usiﬂ§¢jiets both médiﬁied in
fat cohteht and supplemented with fiber (fruits, grains
beans and vegetables). - The fat modified diet supplemented
with fiber contained 27% of‘energy from fat (P/S ratio of
1.0), 252 mg cholesterol and 55 g dietary fiber per 2500
kcal. Lewis suggéstéd that the marked reduction in blood

lipids could be attributed to the additive effects of two

~alterations (fat modification and increased fiber). The

effects of both fat modification and fiber supplementation
@esulted in a fall in serum cholesterol of 24-29%, in

LDL-cholesterol of %}-29% and in serum triglyceride of

32
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In addition to Calories, fat and-carbohydrate, many

.other dietary factors may affect blood lipids including

alcohol, protein and zinc. Ingestion of alcohol increases
plasma friglyceride leyels. Like sucroée it is more
obviouély hypérlipidemic in the presence of a diet high in
saturated fatty acids (Schlierf 1964). Sustaiﬁ;d

‘ , \ e . T :
ingestion of alcohol is associated with increased HDL

33

levels. For each ounce of alcohol ingested weekly, levels B

of HDL-cholesterol increased by 0.7 mg/dL (Havel 1982).

Thus, the total intake must be considered when examining -

dietary fabtorsbwhich may contribute to or protect againSt

cardiovascular disease. v
"

. . B .
The effect of diet therapy on elevated serum
triglyceride levels of patients undergoing maintenance
. o

S !
dialysis has been investigated on a few occasions.

Cattran et al (1980) investigated the effect of ’ering

the level of carbohydrate in the diet. Reducing the

proportion of carbohydrate to 20% of Calories resulted in
a decrease in the eleyatéd triglyceride lévels. HoWever,-
the diet of conventiqnal_fqus was high in fat and was
poorly accepted. Sanfeiippo and coworkers (1978) also
showed that it was possigle to lower plasma triglyéeride
1e§els in patients on hemodialeis.by reducing dietary

carbohydrate intake and increasing polyunsaturated fat

‘intake. Séﬁfelippo et al used a liquid formula diet to

achieve the desired dietary modification (p/S = 2). A

similar result was obtained in a study of non-dialyzed



. \ ‘
end-stage renal failure patients (Sanfelippo .1977).
Several workers have modified the quality of fat in

the<diet of patients on dialysis without reducing the

total carbohydrate content of the djet. The results have

been inconsistent with the majority achieving a lowering .

of blood triglyceride levels (Gokal 1978ab; Cianconi 1978,

Walquist 1977). Wass (1981) reported an effect on LDL

~. . e
cholesterol -and total chol;éterol levels but no effect on

VLDL-cholesterol or triglyceride levels.v In this case .the
P/S fatio was 1.0; onal'et al uséd a P/S ratio of 2.0,
In oné’sz;dy on non-dialyzed patients a P/S ratio of 4.2
vin.the diet resulted in a 28§‘feductioq\in’triglyceride
concentration (Tsukamoto 1982). Ritz et al (1985)

expressed concern abolit the poor long-term palatability ~

and acceptability of lipid lowering diets and stated that

dialyzéd patients are frequently anorectic and may‘easily

_become malnourished/on such diets.

Clofibrate is a dfug that is often effgctive‘in'
treafing hypertriglyceridemia. This however, is not thé
therapeutic measure of choice for the patient Qith renal
failure because its acti?e ¢omponent is excreted by the
kidneys and an accUmulatiyé overdose can easily occur.
Diet therapy is the treatment of choice when there is
concern about the“side effects of drug”therapy.

A very important péft of the treatment of Iipid
abnormalities is an exercise prograh. Goldberg (1980)

o

reported that an exercise program for-hemoaialysis

34
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patients resulted in a 39% decrease in plasma

triglyce%ides‘and a 23% increase in HDL-cholesterol. The
lipid levels returned to baseline levels when the exercise
-« Program stopped. Howevef,‘exercise benefits the dialysis
<<Zgﬁu>pat;ent in many ways including; an improvement in glucose
\\ tolerance, a decrease in the severity of anemia and a

’ .
decreased requirement for antihypertensive medications

(zabetakis 1982, Goldberg 1980).

In conclusion, little is known about the effect of
diet therapy dn blood lipid levels of patients undergoing
dialysisi The following_studiés were designed with the

following objectives:

-

"1l. to survey the dietary intake of patients on dialysis
2. to determine the effects of the following dietary

-modifications on serum\lipid levels:

\

fat-modified diet

N

combined fi?eé?{hhd fat-modified diet
) {{( o

3. to investigate relatid&?ﬁips among dietary and
( .

biochemical parameters
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Part I: A Dietary Survey and Blood Lipid ScreeninQ Study
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Part 17 A Dietary Survey and Blood Lipid Screening Study

. METHODOLOGY

1. Selection of patients

Y

The survey was conducted to evaluate the dietary

intake of kidney patients undergoing dialysis and to

“identify blood lipid abnormalities. All dialysis patients

registered at the Univérsity of Alberta Hospitals who met
the following criteria were screened over a ten-month
period: |
(a) chronic kidney failuré managed by dialysis for
more than,;w months
(b) no requireméht for insulin of steroids
(c) English speaking
(d) rgsident.of the greater Eémonton area and —_—
available for a diet study
A total of 46 (26 men and\20 women) wefe entered into the
study between June 1983 and April 1984. Fof the first six
months recruitment was confined to continuous ambﬁlaﬁor}
peritdheal dialysis (CAPD) patients} 30 CAPD patients
(15 men and 15 wémen) entered the study. For the last
four months‘hemodialysis (HEMO) pa%{gnté were recrui;ed»in

O ;
37
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an attempt to ehbbrge the study group: 16 HEMO patignta Lfy

(11 men and 5 women) we;e accepted.

CAPD patients were selected from outpatients at the

¥

University of Alberta Hospitals. Each one was contacted

by telephone, informed of the study and asked to have a o

fasting_blobd sample taken for lipid analysis. HEMO -
) .- ﬁ 1 ¥ A

patients were selected from patients listed on the oo

in-centre or home dialysis programs. The patients were

e 4
approached either in the dialysis unit or by telephone ‘andjg
[ 4 .

arrangements were made for a fasting;i.pid survey.

,
) . Cen
‘? A

2 Dietary survey

e,

N ‘
The dietary survey took place between June 1983 and

April 1984, The researcher, a registered dietitian;
collected all the data. Each patient was interviewed by

the dietitian who used*the forty-eight hour recall method
to estimate quantltatlvely the dally 1ntakes of calories
and nutrients (Smith and Gee 1979). The patient was asked
to 5écall all foods and beverages consumed in the previous
forty-eight hours. G;aduated food models were used to Q
assess the amounts of foods as in the Nutrition Canada
National Survey, 1973.//Detailed descriptions of each food
item were obtained. The dietitian codéd all items using a
standard form and transferred the quanti;ative dietary

data to computer tape for analysis of daxly nutrient

intake by the Unlversity of Alberta main-frame computer.
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‘The nutrlent data base was the Canad1an Nutrlent Flle“‘_

v(1983),1(Verd1er 1984), a data base derlved from Handbook

No. 456 of the Unlted States Department of Agrlculture

into whlch has been 1ncorporated Canadlan food compos1t10n

kdata for a total of over 3000 food 1tems. Values for |

bdletary fiber and cholesterol were added to the nutr;ent f'

~ data base from Southgate's'tables.{Paul 1976) and‘from"

the-Nutrition Coding Center;‘Minneapolis (Feeley 1972).

dValues ‘for zinc were added to the tape from varlous i .‘.', )

fsources~ Revised Agr1cultura1 Handbook No. 8 (8 i

8-10, USDA 1976~ 1983), Murphy (1875), | Freelandlcrauesb

(1980),'Freeland (1976),‘»Lawie} (1930y-

- o
then calculated nutrients’ per pay »;A;u;;

;' Dally rntakes of foods cla551f1ed accordlﬁg to fof

¥

groups were also obtalned In the nutrlent data base,

- o » e 5‘

foods are categdgized accordlngwgo-the Unlted States"

probablllty or risk that the observed 1ntake is 1nadequate

,for the descrlbed 1nd1vldual Eanderson 1982) A software

o

vgﬁgkaéﬁ‘de51gned by Dr. G. H Beato

L

j Un1ver51ty of Toronto,‘

‘7

was used for ‘this purpose on anVApple Ile m1cro—computer.

RES V* .8

’The dry welght of patlents was obtalned at the t1me
of the d1etary 1nterv1ew. Relatlve body weaght was
determlned, u51ng desﬁrable welghtSaas tabulated in the

o
:‘Metropolltan L1fe Insurance Company Statlstlcal Bulletln :



#40 (Nov/Dec, 1959). The c1rcumference at the mid p01nt
of the upper arm.was measured and mid- -arm muscle
01rcumference was calculated from the arm c1rcumference.

Triceps skinfold thickness was measured using the Lange,

-

skinfold caliper (Cambridge Scientific Industries,'

L]

Cambridge Md).

s

For the CAPD patients it was necessary to consider -

() A-/

B the calories provided by the dialysate solution. -Ihe’
patient underg01ng‘cont1nuouspambulatory perltoneal
dialysis received approximately~two liters of dialysate
four times daily’ w1th 1. 53, 2 50 %ﬁ 4*25 per cent
D—glucose: The patients recorded thé€ volume and
*concentration of diaiysate used each day. . U51ng the
chrmula'pf Grodstein (1981@,-i¢ was then possible to -
calculate thelkilocalories obtained from dlucose‘in the
dialysate.

3. Blood lipid screening study

A faSting blood sample was taken for biochemical\\
investigationL The fbllbwing lipid assessments weke
r L o

‘obtained‘ triglycerides, total chqlesterol and high

den51ty lipoprotein (HDL) chplestenoem- Low density
\; . LS ]
lipoprotein (LDL) cholesterol was calculated, as Ebtal

J

7
cholesterol minus (HDL—cholesterol + trlglycerides/S) -

(Friedwald 1972) All determinations were performed by -

o/

.the Department of Laboratory Medicine at the Unversity of

\

o
f§ .

40.
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Lé

Alberta_Hospitals. in anition, the following routine

fbiochemiCél,mea5ures’wete obtained: serum greatinine, -

serum albumin, hemoglobin, serum calcium, serum

phosphorus, serum pdtaésium and fasting blood glucose.

4. Data analysis’

&

Descriptive statistics were calculated for different

parameters. . Student's t-test was used for data anéﬁysis.




RESULTS

Table 1.1 summarizes the characteristics of the
study grouos. qortu-six petients were studied’(26’males;
20 females); the mean ages were 55.9 yeérs for the males-
-ehd 52,6 years for‘the females (range 24 to 78 years). |

There were thirty pe3= 1ts (15 males, 15 females),

4

undergoing CAPD and'sij.’en (11 males, 5 ﬁemales),

undergoing HEMO._ . .
Table 1.2 shows the nutrltlonal measurements for the

male and female groups and .the CAPD and HEMO subgroups.
The assessment ptoflle evalugtes deficits 1n somatic and
visceral protein compartments. fRelative body:ueights
ranged from 76 to 150'per.cehti mid-arm muscle =
ciroumference ‘ffom 79 to 124 per cent of standargﬁ and
‘triceps skinfold thickness from 32 to 376 per‘oent.

of standard. Midfarﬁ muséie\oircumfe;ence measﬁtements»
and tticeps skinfold thickness measurements were less thahb
90%’of standard for nine to”siXtyooer7ceht of each group.
The mean serum albumin valué for the female CAPD group was.
the lowest, 3-7 g/dL'comoered to ? 9-end 4~0'for the othet”
‘subgfoups. The album1n level of the CAPD females was |
51gn1f1cantly lower (p< O, 05) than that of the CAPD males.
Both.the CAPD female group and the HEMthemale_g;oup had»

one patient with a serum albumin le ‘iqbédou the rarige for




TABLE 1.1 o

Basic characteristics of patients

43

-, Total

Characteristic- CAPD _HEMO
group o
» . k \ Y
Number of patiefts
M 26 15 ~ap
F* 20 15 5
Age(yf) > !
M . 55.9+13.70 57.7:14.1 . 53.3:13.3
F - 52.6*16.4 52.0%*16.3 54.2 £+ 18.4
Height (cm) . \'
_ “M ‘ 178 + 7 179 + 7 176 £ 6 “\
F o 161%7 161+ 7 160+ 7 \
wéight.(kg) Qfs | | .
M 75.5+ 12,3 76.3 £11.9 75.5%13.3
F 59.1+9.2 59.5 8.6 57.5&11.6
lmean_ instandard deviation \

* M = males, F = females
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' measurement (recorded as 2.9 g/dL).

. The presence or absence of‘protein—energy'
‘malnutrifion (PEM), was determined in the'followiné way:
PEM was diagnosed if each of three anthtopometric
measurements (bodylgeight, mid-arm musclé circumference
and triceps skinfold), was below 90% of the normal value‘
or if the serum alqamin concentration was below 3.5 g/dL.
Nineéiih per cent gf the males and twentj—éix per cent of
the females. were Ttlassified as being malﬁourished.

Table‘l.3 showg.the‘values for the biochemical
parameters. that are routinely measured. As is
characteristic of end-stage renal failure, the mean serum
creatinine leveis were high (13.3 mg/dL for males, 1125
mg/dL.for females), and the mean hemoglobin coﬁcentrations-
were low (9.7 g/dL for males, 8.7 g/dL for females).
Serum phosphoru§ levels were éIso_high (5.4 mg/dL for ‘
males, 5.5 mg/dL for females), buﬁ well controlled with
predialysis levéls below 6.0 mg/dL. Serum calcium,‘serum

'potassium and fastingvblood glucose levels fell within
normal limits. o ;

Serum lipid levels are shown in Tabl§§134. The sefum
triglyqeride levels were elevatéd with mean values of 257
mg/dL for males (range 50 to'673 mg/dL), and 211 mg/dL for
females (range 855t6 386 mg/dL). These levels are at
about the 90th percentile compaéed to data for theiNorth

’.Américan populétion (Nutritibn Committeé and Counci}don
Atherosclefosis 1984). For the éogal grbup, serum

<
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TABLE 1.3
i

Biochemical parameters

46

n=5

- 0 0On -

mean * standard deviation

Parameter ' ‘Total group CAPD HEMO
M n=26 M n=15 M n=11
F n=20 F n=15 F n=5
Serum creatinine (mg/dL)
M 13.3 + 3,31 13.4 + 3.8 13.3+ 2.7
F o 11.5+ 2.8 11.9+ 3.0 10.5+ 2.0
Hemoglobin. {(g/dL) o
M 9.7+1.8 9.6+ 1.6 10.0*1.8
F 8.7 1.8 8.7t 2.1 8.8+0.8
" Serum potassium (mEq/L)
.M 4,5 *20.7 4.4 0.6 4.7 0.8
F . \ 4-1t0-5 3.910Q4 4051004
‘Serum phosphorus (mg/dL) .
M | 5.4 1.5 5.3% 1.2 5.6+ 1.9
F 5.5 %2.3 5.7% 2.6 4,8+ 1.3
Serum calcium {mg/dL)
M 9.5 %1.0 9.6% 0.6 9,3* 1.4
F 9.4 *1.3 9.3 1.2 9.4+ 1.9
. .
Fasting blood glucose (mg/dL) ‘
M 102 ¥ 20- 101+ 12p 104 + 275
F 94 216 91+ 8 102 + 27
n=12
n=13
n=10



TABLE 1.4
Serum lipid levels

Total group . CAPD _ HEMO

M n=25 M n=142 M n=ll
F n=20 F n=]15 F n=5

—penn

iTriglyceride (mg/dL)

1661 - 279
81, 218

M 257
F 211

172 230 % 162
92 192% 31.

[T
i+

Total cholesterol (mg/dL)

58" © )96

M 223 : 60 245 = +54

F 229 = 60 240 x 62 0193 = 38
VLDL-cho;ésteroi“(mg/dL)

M 24 = 17 28 + 20 20 £ 12

F 18=7 19 :8 17 =3
LDL-cholesterol (mg/dL)

M . 1s6xsa 180 : 49" 122 + 38

F 163+ 52 176 =+ SI*** 125 £ 31
HDL-cholesterol {mg/dL)

M . 4l=x9 40: 9 42 =10

F ‘ [ 47 =13 46 ¢ 14 52 £10
LDL-C/HDL-C -

M 4.0: 1.5 4.6+ 1.3 3.1%1.3

F 3.7:1.6 4.0:1.6 2.5%0,7
Total-C/HDL-C

M : 5.6%1.7 6.3:1.,7 4.6 21.2

F : 5.1%*1.7 5.5:.1.7 3.8:0.7

* significant difference p <0.05 CAPD males vs. HEMO males
** significant difference p <0.01 CAPD males vs. HEMO males
*** significant difference p <0.05 CAPD females vs. HEMO females

a . o .
- “one subject refused to have lipid evaluation done

1 : . oo
mean ¢ standard deviation



' choleétefol averaged 225 mg/dL, VLDL-cholesterol averaged

20 mg/dL and LDL-cholesterol aberaged 160 mg/dL.
LDL-cholesterol le;els for the CAPD males and females were
significantly higher than the levels for HEMO males
(p{0.0l) and females’(p<0.05)§ In addition , the mean
total-cholesterol level for the CAPD males was

| significantly higher‘than the level for HEMO males
(p<0.05). The mean HDL-cholesterol levels Qere low, which
is typical of patients with end-stage renal failuge; ther
values were 41 mg/dL for males, 47 mg/dL for females. The
mean values for the ratio of LDL-cholesterol to
HDL-cholesterol were 4.0 for the males and 3.7 for the
females. For the ratio of total-cholesterol to
HDL-cho;esterbl means were 5.6 for males and 5.1 for
females.

The mean daily nutrient intakes for all patients in
the survey are tabulated for males (Table 1.5) and for
females (Table 1.6). Mean total_energy intakes (food and
dialysate) were 2110 kcal for malesvand 1541 kcal for
females; energy intakes per kilogram of body weight
averaged 27 to 32 kcal. Energy from protein averaged 13

to 15%; from fat, 31 to 40%; and from carbohydrate, 46 to

56% of calories. For the CAPD subgroups the ptoportion of -

energy derived from diélysate glucose was 12% of calories
for males ahd 17% for females. Mean protein intakes were
less than the levels recommended for dialysis patients.

-For the CAPD subgroups, mean protein intakes were 1.1.g/kg

48
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TABLE 1.5
Mean daily nutrient intake: males
X
Dietary Total CAPD HEMO
ccmponent group s
- n=26 n=15 n=11
’ &
Energy 1
kcal/cday 2110 + 788 2326 + 848 1841 = 639
kcal/kg 30211 32+ 11 27*9
Protein
g/day 74 + 29 80 = 31 67+ 26
Q/kg 1.0+0.4 1.1+0.4 0.970C \
% of kcal 15+ 4 14+ 3 15+ 5
Fat
Total(g) 87+ 47 93+ 50 792 44
SFA*(g) 30.0+14.9 32.1:14.6 27.3* 15.5
MFA* (g) 33.4+17.9 36.2*19.9 30.7* 15.4
PUFA*(g) 15.4 £ 11.6 16.9 £13.5 14.4+ 9.1
P/S** ratio 0.5x0.2 0.5:0.,2 0.6+ 0.3
Cholesterol(mg) 451 264 516 + 263 371+ 253
% of kcal 36 + 7 35+ 6 37+ 8
Carbohydrate . ‘ .
Total(g) 265+ 98 303 + 101 218+ 74 v
Sugar ,
Food(g) 139+ 65 175 + 57 93+ 42
Dialysate(g) 40 * 43 71 + 32 -
Starch(g): 112+ 53 116 + 60 107 + 43
Crude fiber(g) 4,7 2.7 5.4 3,0 3.9+ 1.9
Dietary fiber(g) 17:8 18 £ 8 15+ 7
% of kcal 50+ 8 51 +6 48 + 10
Ascorbic acid(mg) 112+ 74 100 £ 61 126 + 88
Thiamin(mg) 1.4320.49 1.53 £0.54 1.30=0.41
Riboflavin(mg) 1.51*0.52 1.66 +0.60 1.35+ 0.38
Niacin(mg) 16.8+ 5.5 18.06.0 15.4+ 4.7
Vitamin B, {mg) 1.4 0.5 1.5+ 0.5 1.3+£0.4
Vitamin B;,(mcg) 3.9+ 2.8 4.5+ 3.0 3.2+ 2.6
. Folacin(mcg) 162+ 70 168 + 73 154 + 68
- Vitamin® A(IU) 6529 * 6434 6959 + 7636 5991 + 4801
Vitamin A(RE) 1205 851 1382+ 961 983 + 665
Vitamin D(1U) 222 £.167 284 + 187 145 + 96
Calcium(mg) 645+ 291 714 + 313 559 + 246
Phosphorus (mg) 1176 * 408 1275 + 453 1054 + 320
Iron{mg) 14.9 5,2 14.7+ 4.9 15.2+ 5.8
Sodium(mg) 3018 + 1484 3194 + 1738 2798 + 1126
Potassium(mg) 2448 + 798 2703 + 826 2129 + 660
Zinc(mg) 10.1=*3.8 10.5: 4.4 9.5+ 3.0

'bSFA'--saépiaigd fatty acids, MFA = monounsaturated

acids, PU

polyunsaturated fatty acids

fatty

** p/S = polyunsaturated to saturated fatty acid ratio

lmean b

standard deviation

<



acids, PUFA = polyunsat.urated fatty acids
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TABLE 1.6 @

Mean daily ‘nutrient mtlke females

Dietary | Total CAPD HEMO

, component group 1

n=19 n=14 n=5

Energy

kcal/day - 1541 « 360 1539 + 367 1548.+ 384
_kcal/kg ‘ 27 = 7 27 = 6 28+8 -

Protein L=

g/day - 53219 53 & 20 55t 16

g/kg 0.9:20.4 1.0:0.3 0.9:0.4

i+ of kcal 14 + 5 13+ 4 14 = 4
l.“‘](_

fotal(qg) 54 = 20 70 20

SFA*(g) 20.4 = 8.3 22,7 10,1

MFA*(qg) 19.3+7.0 25.6 £ 6.2

PUFA*(qg) 8.0=4.1 14.9 £ 7.5

P/S** ratio 0.4 0.2 0.7 £0.4

Cholesterol(mg) 350 £ 171 286 * 144

% of kcal 31 27 40 =+ 5
Carbohydrate ] ]

Total(g) 209 = 56 220 =55 180 = 52 .

Sugar :

Food(g) 112 = 44 128 = 39 68 * 25
Dialysate(g) 49 =43 67 * 35 -

Starch(g) . " 87 £ 31 83 +31 98 31

Crude fiber(g) 3.3+1.4 3.2 1.5 3.7 20.9

Dietary fiber(g) 13 =6 13 =7 13 22“

% of kcal . 53 =9 56 9 46 =2 -
Ascorbic acid(mg) 84 =67 86 + 74 78 + 47
Thiamin(mg) 0.98 -0.36 0.93 +0.38 1.12 £ 0.30
Riboflavin(mg) 1.06 - 0.38 1.03 £0.39 1.13 20.39
Niaein(mg) 12.9 = 4.7 13.0 = 4.9 12.8 £4.5
Vitamin' B, (mg) 1.1+20.5 1.1 20.5 0.9 =0.4
Vitamin By (mcg) 2.5=:2.1 2,7 2.4 2.0 0.6
Folacin (m&d) 124 = 50 114 * 47 155 * 49 .
Vitamin A(IU) 44358 = 2912 5074 %3113 2733 1273 .
Vitamin A(RE) 761 = 339 818 =352 601 * 267 ya
Vitamin D(IU) 90 =65 - 71 +56 145 261
Calcium(mg) 4487+ 243 422 %225 523 302
Phosphorus (mg) 823 + 316 818 *338" 841 2279
Iron(mg) ~ 12.6:3.6 10,5 24.0 11.0 2.3
Sodium(mg) 1857 » 598 1782 568 2045 726
Potassium{mg) 1727 + 625 1705 2 667 1789 + 554
Zinc(mg) 6.8 2 2.6 6.6 +2.8 7.3 +2.3
1one patient refused to provide dietary intake information
2mean + standard ﬂeviation
* SFA = Baturated fatty acids, MFA = monounsaturated fatt‘q ! i é:)

k K

** p/S = polyunsaturated to saturated fatty acid ratio



“J of body weight for males and 1.0 é/kg,for females, lesé
than the target of 1.5 g protein per kilogram of body
weight (Kopple;"1984); For the HEMO subgroups, mean‘
protein intakes were 0.9 g/kg of body weight,for.both.
males anh females,gleSB than the target of 1.2 g/kg ofv
quy weight (Kopple, 1984). For most of the

6£her nUtrienEs, meaﬁ intakes were not markedly different
from thoSe repérted for the population at large.

'However, folac1n 1ntakes were below the recommendeg level:

th@;mean da&ly 1ntake for males was 162 mcg (recommended -

1

1
However, as many

E'ave suggesteq that zxnc’depletlon may lead to

2 y».,,.(

1n pat1eﬁts uﬁdergo1ng d;a1y51s, the food sources

fﬁ? %ere”éxamlned mdte closely Table l 7 1nd1cates

theﬂi u?t bf zlnc contrzbuted by -each food group. The
| : v

ngas derlved frOm meat and fereal products (Table

g AT

up qu w1dé$’ For example, average ene:gy

)

’f pexcentage distribuﬂion of the energy
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TABLE 1.7

Zinc content of the diet by food groups

»

Males Females
Food Total CAPD  HEMO | Total CAPD  HEMO
group group ‘ group ' .
‘ n=26 n=15 n=11 p=;9 n=14 n=5
g g g g g g
MPFE*
4.5 4.9 3.3 3.2
Déiry products | " ‘
{.I 1.2 0.5 0.7
Cégéal broducts ‘A
2.3 2.0 2.6 1.6 1.5 2.0
Vegetables i
1.2 1.5 1.0 | 0.8 0.7 0.8
" Nuts
| 0.1 0.1 0.1 0 0 0
Friut products .
0.3 0.2 0.3 0.2 072 0.2
Fats and oils —-“@'
0 , 0 0 0. 0 0
Foods primarily sugar J -
-~ .
0 0 0 0 0 0
Other , ,
0.5 0.5 0.6 0.3 0.3 0.3
Total  10.0  10.4 9.6 .| 6.8 6.6 7.3

*MPFE = meat, poultry, fish and eggs

JUNSEE R a
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TABLE 1.8 = . = - : -
Percentage distribution of energy intaﬁe‘values

Energy intake ~° CAPD . . HEMO
kcal/kg body ' Males .Females Males - Females
weighg/day. ‘ SR -

N , o ‘n=15 n=14 - n=ll- n=5 .
. " T
' 3 s 3 s
0-10 40 J0 0 a0
10-20 . 0 14 28 20
20 - 25 26 '36 | 18 20,
25 - 30 26 7, 18 20
30 - 40 28 43 36 40
> 40 20 0 0 &



- values. There were a considerable number of low energy

intakes. ofs less- than 25 kcal/kg body weight/day. 26%'and ;

50% of CAPD males and females and 46% and 40% of HEMO
males and temales haddenergy intakes of less than 25g
kcal/kg body welght.‘

Table 1.9 shows the percentage dlstrlbutlon of<
prote1n. A large port1on of the patlents had protein
intake values of less than l g/kg body weight/day. 533
and 57% of CAPD’ males and females and 46% and 40% of HEMO

| males and females had prot41n 1ntake§bof less than’l g/kg

body’weight. Inﬂfact; lesé than 20% of the-CAPD patients~f

met the target- of 1.5 g pﬁoteln/kg and less than 40% of

)

the HEMO patlents met the target of l 2 g proteln/kg.

Table 1.10 shows a probab111ty estlmate of true .

def1c1en01es for severalrnutrlents (calculated by the

<

computer program "Probah111ty Assessment of Nutrlent
Intake",.format by'DR. p.H.Beaton).j The nutr;ents md%t '
commonly deficient in the diets were as follows (in
decreasing order)i calcidm, foladin; vitamin A, zinc}

. B - I % - .
vitamin D, niacin, V1tam1n c, proteln, r1boflav1n,

thiamin. . The percentage rlsks were greater for the'

females than for the males. For calcium and folacin, both

 sexes were at particdlarly.h;gh'risk:v‘fer calcidm,xthe
'1l'percentage'risk was 73 for females and 49‘ ‘ ,males. For
}protein‘andivitamin BG the percentage risks are 11kely
underestlmatedGbecause ‘the measure oﬁgﬁdequacy 1s the

; Canadlan d1etary standard the needs.of d1a1y51s patlente

54
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TABLE 1. 9

Percentage dlstrlbutlon of protein 1ntake values

.

13

Pfotein intake HEMO
-g/kg ‘body Males ‘Females Males Females
«‘weight/day . n=15 n=14 n=11 _qfs
% % % )
p 0 - 0.5 0 S14 *@J o0
" 0.5 - 0.7 13 14 o 20
0.7 - 1.0 40 , 29 27 20
1.0 ~ 1.2 20 22 27 .20
1.2 - 1.5 14 dl4_ 27 49'
> 1.5 7 0" 0




o,

' .
. b
K
TABLE 1.10 L.
. Mean .per ,cent risk that observed intake is below e
requ1rement* )
4 s
‘Total grodp Males Females .
n=45 =26 n=19 .
% 3 %
Protein : 19 12 25
Thiamin | 13 5 20
“Riboflavin 16 8 24
Nidcin, ' 30 14 45
Folacin. ‘ ‘ 48 44 51
Vitamin B12 23 154 30
; Vitamiané 3 3 -3
Vitamin C R 73 21 23
Vitamin A . . 37 38 35 °
. Vitamin D O 30 14 45
Calcium & el 49 73
Iron S 1 13
zinc - 31, 18 a4

*

Nutrlent Intake" by G H.Beaton

microcomputer software package "Probab111ty Assessment of

56
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are greater. ) 4

For some of the nutrients, the use of sUpplements
l‘increased‘intake as shown in Table 1.11. The average
intake of iron, th1am1n, r1bof1av1n,‘n1ac1n, vitamin C,
v1tam1n;86{ folacin were dramatlcally affected by

supplement use. Total 1ntake of fola01n from food plus

supplement reached levels of 2109% of recommended for

Lot
-4
sany

males and 2528% of recommended for females.
The data presented.in'Table l.lztindicateythe
nutrient densities (nutrients per 1000 Rilocalories)'of,
the Jdiets of males and females compared with optimal
densities based ongﬁﬁe Recommendéd‘Nutrient Intake.
Nutrient density p&pyides‘a-measure of the nutrient

¢
t.

quallty af a die Pensities of calcium intakes were

below the RNI densities. Densit{es of all nutrients for

males ‘and females were very similar. ” s o b

I

Food intakes were also assessed in terms of food

. »

groups. The average quantities of grams of foods in ‘each

\]

57

group ingested are shown in Table 1.13 for males and Table v

1,14 for females. T average total welght of . food
consumed by males and females was low 1n comparison to the
amounts consumed by the average Canadlan. study females
consumed 930 grams per day from all food groups compared
to 1156 grams per day for Nutrltlon Canapa females.y ‘Both
‘males and females consumed - less dairy products than the f
' L.
average Canadlan, perhaps because restriction of milk. 1s».

« ﬁ:

usually recommended elth end- stage renal fanlure to
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TABLE 1.11 : : ' Tl - .
Contribution of supplements to nutrienty intake J o
‘ 2 N . L] N ' -
Males o . . Females'
without  with without with ¢
supplement. supplement|supplement supplement
* :
% of RNI , % of RNI
Thiamin 151 1669 | 129 .~ 1989
Riboflavin 129 906 . 108 1038
Niacin 99 407 90 446
Vitamin B - 93 407 | 83 967
Folacin . oo 77 2109 73 2528
Ascorbic acid 188 . 662 45 858
Calcium .81 100 62 . 8l
Iron . 189 540 ©114 869

* RNI = Recommended Nutrient Intakes for Canadians, 1983
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TABLE 1.12 \

Mean daily dietary intake expressed as nutrient density J\,
per 1000 kiloclories _ | | ~&@
Nutrient = Males Recomﬁ%ﬁded Females Récoﬁmended

- intake/1000* intake/1000
n=26 - kcal nf}9_ , kcal
Protein (g) ) 35 .43* 34 40*
Thiamin (mé) 0.68 1 0.40 0.64 0.40
‘Riboflavin (mg) 0.72  0.50 0.69 *0.40
.iNiacin (mg) 8.0 7.2 8.4 7.2
Fglacin'(mcg) 77 94 - . 80 96
Vitamin By, (mcg), 1.8 0.9 1.6 1.0
Vitamin B, .(mg) 0.7 ‘!1:0**" 0.7 1.0%+
Ascorbic acid (mg) 53 26 58 23
Vitamin A (RE) 571 ;o 427 494 413 y
vitamin D (IU) 105, J 43 58 52 .
Calcium‘(ﬁg) 306 341 291 395 -
Iron (mg) ST '3.4- 6.9 4.9
Zine (mg) | 4.8 . 3.8 @.4 '4;1_
:DiEtgfy'fiber (g) 8 .,  - .. 8 -

* current‘reCSmmendatlon for d1a1y31s patlents (Kopple,
1984) - T

** based on 2. 0 mg
1980) L




TABLE 1.13

Mean daily intake of food groups: males
~ Food groups1 Mean intake h=26 Nutrition Canada?
grams $ of total grams %
: intake '
MPFE> 198 + 141¢ 15 211 14
¢
Dairy products 200 + 188 15 322 . 22
Cereal products 233 4 109k 17 269 18
(refined) (158) £ 102 (11)
(unrefined) (76) + 96 (6)
Fruit products 266 * 234 20 w194 13
Vegetables: 265+ 177 . 20 265 17
Fats and oils 334 30 2 29 1.5
Nuts 3£ 7 - 15 0.5
Foods primarily
sugar 24 + 23 2 56 4
Other 130 + 156 9 150 10
Total 1352 + 488 100 1521 100

1categories described in Food Consumption

a report from Nutrition Canada, 1976

2

3MPFE

4
mean %

males 40 to 64 years of age

standard deviation

meat, poultry, fish and eggs

Patterns Report;



TABLE 1.14
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Mean daily intake of food groups: femélés

o

Food gréups1 Mean intake n=19 Nut;itibn Canad'a2
' grams t of total grams %
intake
3 4 '
MPFE™~ 135% 67 15 145 12
Dairy products 109%111 12 225 19
Cereal products 182106 20 174 Y. 15
(refined) (141)z2118 (15) §
(unrefined) (41)251 (5)
Fruit products 184+147 20 - 239 21
Vegetables 199+102 21 215 19
Fats and oils 22+15 2 20 2
Nuts 1+2 ‘ - .10 1
Foods primarily . o |
sugar 3,20t18" 2 : - 39 3
9 do= 7, 22
Other - 78%%2 - g 89 8
Total 930+313 100 1156 100
catagoé',s described in Food Consumption Patterns Report;

5¥rom Nutrition Canada, 1976

2 qﬁ%J
femalgh 40 to. 64 years of age

'3

MPQg Qimeat,poultry,'fish and eggs '

4méﬁn + standard deviation
R .

: O

e
[N}
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control phosphate levels. »Consumption of fruit products
and vegetables was greater for the males than the femalés.
The intake of cereal productsuwas similar to that of the
average Canadian. We examined the cereal intake more
closely and found that Qholé grain producfs acégunted for
only absmall portion. One unexpected finding wés‘that
"foods primarily sugar" accounted for less of the patients
intake than was the case for the average Canadian, even
though patients Qndergoing maintenance dialysis are
encouraged to consume sugar to increase total

kilocalories.

N
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DISCUSSION

The most striking finding @Af the survey was'the‘low
protein intake rof outp;tient recelving malntenance
dielySis. The protein. 1ntake of the survey group averaged
1.0 gram per kg body weight per day compared to the
recommended levezs of 1.2 and . 1.5 érams (Kgpple, 1984).
Protein intakes were less than 1.0 g[gﬁjaey for half of
the patients. In fact soﬁg‘had intakes of less than
0.5 g/kg) (14% of the CAPD females and 19% of the HEMO
males). ’ ' )

Protein intake is especially important for dialysis
patients' because protein is lost during dialysis,
especially continuous ambulatory periéoneal dialysis. It.
is estimated that 6 to 13 erams of protein are lost during
~each day of maintenance peritoneal dialysis (Kopple,

1983) and this Quantity is increased during an episode

of per1ton1tls (it can tran51ently exceed 100 g/day) With
hemod1alys1s only minute amounts of protein are lost but
free amino acids arevremoved in amounts of 6 to 10 grams
dufing each run. buring dialysis therapy, nutrient losses
and the metabolic response to these losses may premote
wasting and malnutrition. |

Depleted anthropometric measurements and low values
for serum concentrations of many proteins indicate a need
for more protein and energy..fRelative body weiéhts of
. “ .
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less than -90% of desirable were found in 24 % ef the
patgents. Triceps skinfold thickness was less than 90% of
the standard in 27% of the patients and mid-arm muscle
circumference measurement was less than 90% of the ’
standard in 29 % of the patiehts..;erur,albumin levels
were abnormally low (under 3.5 g/dL{'in 10% of the males
and 20% of the femdles. Comparison of the mean serum
albumin values for the subgreups revealed that the value
for the CAPD females was siénificaetly lower than the
values for the CAPD males (p< 0.05). Out . of the entire
study group, we claseified hineteeh per cent of the males
and twenty—six per cent of the females as having
protein-eneréy halnutrition_(PEM). PEM was‘diagnoeed if
each of three anﬁhropometric.measurements (bodyeweight,
mid-arr muscle circumfereﬁce; and triceps skinfold
tbickness) were below 90% of”tﬁe standard or if the serum

albumin .concentration was below 3?3 g/dL (Bansal,1980).

It appears that patients undergoing regular dialeis

therapy often eat too little protein rather then too much.

. Close monitering'ef dietary.intake is warranted with
.é?peciél methods to incrgase protein intake to the desired
Mie&elvduring episodes of catabolic illness.

Another factor‘contributing to the poor nutritional
status of the survey group was a marginal energy intake.

The average intake for the survey group was very similar

to the values reported for a. recent survey of the United

64

States populatlon (Nationwlde Food Consﬂmpb¢on ggrvey USDA .
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1977/78). Of the two subgroups, the HEMO patients had the
lowest . 1ntakes: for the HEMO males the average energy
intake was 1841 kilocalories, as oppé!h&‘t; 2326 for the
CAPD males. For dialys;s patieaﬁs an energy rntake of 35
to 40 kilocalories per kg is reeommended (Kopple, 1984);

in this survey mean energy intake was 30 kilocalories per s (

'kg for males and 27 kilocalories for females.i

Furthermore, there were many low individual values' o _f'f”;r

. ’;'iy'.,

intakes of less than 25 kilocalories per kg* were reported' d;'m
: »3;:4‘ '-."w“ .

for 56% of the CAPD females and 40% of the HEMO females. A
i R Y

intakes of less than 25 k1localor1es per kg were reported G ﬁf

for 26% of the CAPD males and 56% of the HEMO males.'“'df~um e

V . o ‘ ]
Several studies have reported that the mean dletary ,'3o

energy intake of malntenance dialysis patlents rs below" ';f; )

normal and contrlbutes to wasting and malnutr1t1on (Kopple : L;A

3 5*4 l‘ o’
‘
8t ty

1978%, Kluthe 1978, Blumenkrantz 1980). However, ' the IR

A
energy requ1rement for chronically uremic pat1ents has :'{@ )

T PR
4

never been defined. Some studies indicate that patieng§f
are alreedy wasted when they commence dialysis therepy:ﬁ
One recent report examines the energy requirement for the';
nondialyzed patient with chronic renal fallure, The dlets
fed provided energy in amounts of 45, 35, 25 and 15
kilocalories per.kg per day and 0.55 to 0.60‘gr§ms protein
per kg per day. Nitrogen;oalance corre}ated—directly with
energy intake (Kopple'1§86). It was observed that a
dletary intake of about 35 kllocalorles per kg per day

appebgggtto be requ1red to ma1ntain neutral or pos1t1ve



*

.
5

nitrogen balancj, maintain or increase body mass and
reduce net urea generation.
Intakess of many other nutrients besides protein and

energy appeared to be inadequate. ®or the following .
¢
nutrients the mean daily 1ntake was below the recommended

level; folac1n and calcium and vitamin BG for the males
and zinc, vitamin B6' calcium, vitmin A and folacin for

the'females. The mean risk of deficiency Qas highest for

calc1um (61l%) and folac1n {48%) but was sizable for many
. T —,
: >

'nutrlents 1nclud1ng vitamin A (37%), 21nc (31%), v1tam1n (o

'(22%), niacin (30%), vitamin D (30%) and riboflavin (16%).
Nid \-_’ 1 ) . .
Risks were greater for females than males. Inadequacies

.

' ‘ ,
of intakes. of a few nutg!eﬁks were decreased by the use of-

supplements (folacin, ascorbic acid, thiamin, riboflavin,
niacin, vitamin Bg). Predicted deficiencies estimated
from data gollected for the healtny population are‘if

~anything an underestimaﬁe*for‘the kidney patient whose
*?

nutrient needs may be greater.

L4
o

In the case of v1tam1n BS’ td’re is an, 1ncreased
' metabolic clearance of the vitamin.and an 1ncreased
requirement. However, this defidgencY has not been
explained nor has'there been a syséematic study to

determine the, requirement'of vitamin 96'?A dose of 10'mg

per day is currently recommended for the dlalysis patient_

(Kopple 1984), compared to the normal ‘recommended N ‘?Q“

allowance of less than 2 mg. In ’th1s survey, J,the%ean"‘f‘:*
daily v1tamin Bg intake was 1.4 mg for the,malesland 1.1

-
‘102

. o ;
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. mg for the fenales (lq%and 19chg/g proteln respect1vely)

|

Def1c1ency of vitamln 86\15 charecter1zed by- decreased
levels of pyrldoxal phosphate and reduced act1v1ty of the
enzyme erythrocyte glutamlc oxaloacet1c transamlnase.

pobblestelnf(l974)lfound that W1th,a dose of SO-mg.vrtamin

Bg s 'suppressed Cell—medlated 1mmun1ty 1mproved.' Vitamin

'after two weeks of orel supplementatlon W1th 300 mg of o’

B6 def1c1ency may contrlbute 51gn1flcantly to the 5N

pathogene51s of abnormal am1no ac1d ghd 11p1d metabollsm..'

1n d1a1y51s'pat1ents. Kle1ner (1980) found that o .

h1gh den51ty llpoproteln levels 1ncreased 51gn1f1cantly »f @i.

. R
v1tam1n 86 dally 3 '

A

There 1§ llttle 1nformatlon on the 21nc 1ntakes of

'kldney patlents, but research»has 1nd1cated that 21nc f

: deplet1on in hemodlaly51s patlents may lead to alteratlon

\; Q‘mutrient needs are- “to be met all the nutr1ents needed

R 4 v'

in taste and smell ‘as well as loss of appetlté aIn&our

e Y .

study, the predlcted def1c1enc1es of 21nc are estlmated ‘to

- be'18% of “the males and 44% of the females._ The f1nd1ng

T
because the

mof nutrrent'Znadequac!es 1n ‘the survey group is noteworthy

tress of 1llnese can worsen the s1tuatlon.

In addltlon, drug 1ntake can often %ntergkre wlth‘nutrlent;'

utlllzai:‘;orﬁ ‘ x'> ‘» o ;_ ' :; .’:,',' : S .
_ The CAPD patlents 1n pagtlcular ?are vulnerable to
- . -

‘e nutrlent def1c1enc1es. W1th CAPD, glucose absdrptlapve”‘

»averages 160 to 180 graﬁs peq day accord ' to Kopple

1}4 up- to 750 ‘fuocalorxes per day. Thls eans that 1f

PR
t ‘(.

r‘..,
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. must be supplied in relatively'few kilocaloriesu'~Hencet

~ v

the nutrlent den51ty of the foods selected must be great.

We found that dlalysate glucose absorptlon prov1ded an

. a average of 71 grams per day sugar far the CAPD males and

‘range ‘of dally‘sv”

"excess water.

67 grams Per da},sughx.for the CAPD femalés. However, the
A ﬂ
ar from dlal&sate varled from 17 g to

141 g for the males and from 16 g to 12§'g for the Rt

'females. -Glucose absorptlon is espec1ally‘hlgh when a

more. concentrated d1alysate solut1on is used to ‘ake off

* ' ‘3,..'

The assessment of intake in terms of/fOod‘groups

revealed-morevproblems. The.Survey group consumed less

Jdagry prOducts‘ahjflesssmeat; poultry, fish and eggsl *

. . . ) . ¢ : & ‘f.‘:_ .
(MPFE) than the average Canadian (Nutrition Canada Survegﬁf'

3,

- \data,~l976). It 1s 1nterest1ng to note that the intgke of

Ly

"foods prlmarlly sugar was lass than that reported in the

Nutrltlon Cad\%a suryey data even though d1alysu6 patlents

‘».‘are encouraged to 1ncreasep thelr rntake of sugars and fat

¥

the males and 33$4fot,v

- to increase energy 1ntake.' Consumptlon of fats and oils

;waSIQreater t" that of the average Canad1aﬂ) but,the%

-

a

percentage of %alorles derlved from fat was only 36% for

- 68

-

. . /‘\
.

'ﬂﬁemg}es. ‘The most str1k1ng ‘5

5‘. n}‘ 'Y'J_ 3
flndanﬁﬂgiyfhe Iowagagg :gta gg the survey group

compared tovth; average Canadlan.\b?n fact, a reductlon in
3 ¥ ﬁ : v : '.

G,v&,aar

~'foodbintake alo‘g w1th a trlctlon of the number of

.-
,

ﬁ?. c
foods used can reduce the 1ntake o) certa1n_nutr1ents

N

_<_dlsproportionately; _These patients are verytfamiliagiﬁdthf-

o

. T T e
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‘ dietary‘reelrlctions of protein, fluid, sodiumvandA

pbtassium:intake, Previous instruction has limited the

".allowable-foods in their miﬁdgbahd made it more dlfficult
to increase their energy‘and%nqtrient intake,':If their/

diet is not clbsely monitored, the patients tend to eat

'tdo little, not too much. . : ,,l
| ﬁ:Serum_iriglyceride leyels were’eleVated'for £heﬁg
—udialysis’patients surveyed'as indicated‘by'the"high.mean

7 lues of 257 mg/dL for the males (95th percent1le for the

“North Amerlcan population)..and 211 mg/dL for the females

. L -
(Qver the Qﬁth‘percentlle. nghvsecum trlglycerldes h?yéfs\\“”
' L]

been reported to be characterlst1c of patlents underg01ng ‘a

d1alys1s (Bagdade 1068) It ‘was also found that the .
A‘

,_paeients under901nq codtlnuous ambulatory d1a1y51s had
4
hlgher serum total cholesterol and LDL~cholesterol levels

,than the patlentc under901ngvhemod1aly31s. For the gﬁPD }

gpﬁxlents these 1evels ‘were over the 75th percentlle.,,The
b

.LDL cholesterol leYel for the Cé?D males (180 mg/dL) was '
_51gn1f1cantly hlgher (p <0 ?TT%Ehah‘themlevel,(122‘mg/dL) ‘

_;for the' HEMQ males.' The level fdr'fhe.éAPD femalee (176 '
_mg/dL) was 51gn1f1cant1y h1gher (p~<0 05) than the level ;gm

for tWE HEMO females (125 mg/dL)x' For ;he males total ¥ o
:cholestegol was also*s1@n;frcantly highefhfor'the CAPD - ';..;
‘subgroup (245, mg/dL) bhgi for the HEMO sub;&oup (196

‘lmg/dL) It is ggiwﬁble that for the CAPD(pat1ents, the’

contlnuous exposdﬁ&@to dlalysate glucose may elevatererum

' ffdwcholesterol 1evels. ﬁg?fferehces ;n the egfect of sucrose

SRR e ,
¥
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« . ' gj ‘ .
) N 0] .
and starch on serum cholesterol has been examined. .

McGandy (1966) found that serum gholestefol levels were:
slightly higher during a sugér-rich dietlthan a

starch-rich diet in a controlled experiment. However,
. L ‘ H.‘\vy i . : . )
Mann anp’Truswell (1972) feported that there was no

.’
§ .

difference between the effect of sugar and starch on _ﬂ ;

. .f
. cholesterdlilevels. The quality of fat in the diets may’m'

H

explain some of the -Bontroversy because saturated fat may
potentiate-the lipidéraigingieffect of sugar (Antaf 1970,

Liu'1984). For a few‘patients,‘malnutritiOn may -be

-~

’ exerting a lipid;lowerihg effect. The HDL-cholesterol '
levels of, the %smales were remarkably low (below the 25th:

percentile); for the males HDL-cholesterol levels were
- "~

. -.below the 50th percentile.

. e

.



CONCLUSIONS

Many “of the patients surveyed,consumed less than the
o s o T .
desirable amount of protein and Calorles./ Protein

intake was less thanpone gram per kg body weight for

+ 55% of the CAPD patlents and 44% of the HEMO patlents.

'm'Jes respect1vely) -“,

Energy 1n&§ke w@s less than 25 kcal/kg for 50% and 26%.

of the CAPD. Qat1ents (females and males nespectlvelyh

and for 40% and 56% of th HEMO patlents (fem‘wand ,,‘\,
o FOE "I v

‘« 9

¢

v ‘ﬂ ‘ . ' & ' N"{‘_q. : ‘

Prote@n energy malnutrltlon 1s w1deBpread among stable

dialysis patlengs, “19%‘of males and 26% of femaﬂes
’h

wére cla551f1ed as havxﬁngnoteln energy malnutrltlon.'

Subnormal nutr1t1ona1 measurements were documented for

many patlents. Trlceps 5k1nfold thlckness - ﬁma—4*§

~

‘meagprements were subnormal for SO% of CAPD and QO% of

- -

HEMO females and 40% of CAPD and 9% of HEMO males.%f

Mld arm muscle 01rcumference measurements were,

}subnormal for 29% of CAPD and 40% of HEMO females and

0

-
o o-

: )
27%. of both CAPD and HEMO males. Serum alb 1n levels

’were subnérmal for 21% and 20% of C&pD and HEMO

' ‘females respect1vely and 9%50f HEMO males (0% of CAPD

ﬂ;imales) : Among.femalés low levels of serum album1n

fuwere assoc1ated w1th low proteln 1nta&es.

s
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The intake of many nutrients would appear to be.

o
’ . =3

_.‘

1nadequate accy dlng to. the batwi nutritional

requirements known. Thé most common‘f1nd1ngs~were
' . 1. . a ¢ v
nt intakes of calcium, folac1n, zine,

A, ascorbic ac1d and thlamln. The prevalence S

more empha51s on adequate nutrition‘and less emphasi
* ) ) 2T e oh

' y e Sy - L~ ,
on foods to avoid in the nutrititnal care of dialysis

o

patients. L
t

There is a. need to 1ncrease the qutrlen/,den51ty of

4

1ntakes, espec1a11y in th ca!ﬁvof the CAPD patient ?
of 8

obtalnxng as, much as 30%

-
o

aloies» -frbm giucose in

vfhe dialygate. As the proportlon of kllocaiorles from

dlalysate glucose increases 1; becomes more d1fficult
to balance the diet in terms of~nutn;enps}, ;n Fhis
suryey,‘dialyeate;giucdse‘contributed an aqeraggfof

) . . .
approximately 10% of total k110calbr1e$;‘
, , , PR

- »

» 4 - ¥

.Amongst stable d1aly51s patlents, a reductlon in food f

-

1~e1ntake assoc1ated w1th a sxmpllfled pattern of food

°

ch01ces can reduce the intake of cert& ; utf?énté* T

: ;dlsproport1onate1y. Many k1dney pat1ents éonsider

d1et modlfrcatlons to l1m1; access to desired foods

rather’thanéto support we;l belng.« Greater emphasis

';needs to be piaceavon 1ﬁ§roying the quality of food

0 ' .
1ntexe.,v\f-}{ ‘ . g,v‘c R o
: WL o |
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6. Elevated serﬁb tr1glycer1de levels were prevalent
R

P

(

amongst: the stable ia-kys&s patients. The mean @
trlglycer1de for the,ﬂ;{ialf@s was 2“»'",@,/4; (95th . “ﬁ

- 3 Ab ‘H P .
Comparlson of the CAPD and HEMO subgroups urevealed
”
that the mean serum LDL-—cholesterol level‘s wefe

g "s1gn1f1cantly hlgher for the CAPD group (p< 0. 01 for

males, p< 0.05 for females) In addltlon-; the mean

»

serum total cholesterol level for the CAPD males was ‘ ‘

f1c~antl‘y hlgher than that for the HEMO males

(p< 0.05). o
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1 o " METHODOLOGY \ R % .

il. Selection of pat1ents » & | ;
N . fee

Serum llpl!.contentratlons é'tlglgoerlde, cholesterol

and HDL- cholesterol) of eligible paﬁlents had been

'1'.
determined for,the'survey., Thas enabﬂed us to select

- patients with eleveted serum triglyceride levels of over
160 mg/dL. FOf the thirty CRPD‘pggients-soreened between
June 1983 and January 1984, twenty—tntee were selectedfwho'
met all of the_toliowing‘cfiteria: |

(a) chronic kidney failure managed by dialysis for

-

more than six months

kL) elevated serum triglyceride level-(over”'
160 mg/dL) . o0 , . |

(c) no rquirementvto};insulin or steroids

(d) English speaking- o AR - i

‘ t'(e) re51dent of the greater Edmonton.area and

<

access1ble for follow-up

»

The study was explained to these patients and six agreed

*

-y

- to partlclpate and 51gned“the consent form (Appendlx 1).

Reasons for not partlexpatlng in the study 1ncluded the
follow1ng.k '
(a) notveooeSSibie fo: feQularvﬁollowrup"‘ g t}
 (§)‘medically unstable” . - |
(e) unw1111ng to conform to the strlct protocol
(1nc1uding no consumptlon of alcohol)

c ¢ ' o
Jf$\\(d) deceased o o o B _ S

75 : ‘c‘»



Of the 51x CAPD patxents enrolled in the study, five

completed the study, one iled.
Although the study was orlginally to be restricted to
CAPD patients, in January.. T§84'it became necessary to

include hemod1alys1s patlents to obtaln & large enough

:,:’7:9”
.?;;,

study group. of the 51xteen HEMO' pat1ents sﬂreened .

between January 1984 and Aprll 1984y ten were selecte% who

*

met the criteria. Of thesej seyem entered the study and

six completed the study «{one patient drankwheavily at

Vo

. Christmas and was’ exoluded) The HEMO ggoup was dqmprlsed g

of both patlents d1a1y21ng at home adﬁ patlents dlalyzlng
“1n-centerﬂ.‘ The total study group consisted of twelve
patients (six males and six females). There were six CAPD
patients (three males and threevfemalee) and six HEMO
patientst(three'males ahd three fﬁmalés)u | »

..Q . . ’ \( ,

2. Experimentalgdesigp‘ | o

v ,
¥ s“ A

, The study was designed to examine the effect of~the‘
following dietary modifitations on serum lipid lqveISi
. (a) fat-modified diet (P/S ratio > 1.5)
“(b) cdmhined fiber- and fat-modified diet
‘ The experlmental des;gn con}alned three parts, each
of three ‘months in length. The first was the base11ne
perxdd bqﬁe11ne data (dxetary, b1ochem1ca1 and cllnical)

r
were collected, no dxetary treatment was given. 1In the



+
‘second part {diet period I), patients were placed on a
" fat-modified diet consisting of approximately 40% of
kilocaloties'from‘!at, 45% from carbohydrate (including

dJaiysete glucose) and 15% from protein, with a

'polyunsaturated/saturated (P/S) ratio of at least 1.5. 1In "

~.

the;third‘parg (diet period“II), a fiber modification was

introduced along with the fatbmodification from the

} * period. The dietary 'fiber intakewas,'.to be at
. 5 grams per 100& kilocalories in the form of

- 2 e AR

cereals, léegumes, fruits and vegetables. One dietitian
/

provided indiVidueal iz¥4-t{e ¥ cotindelling and collected

N .
+
-

quant?jftive dietary data throughout the study.ﬁ 
Serum 1ipid and 11poprote1n cholesterol levels were
measured twice each perlod‘(one week apart) foferences

in serum 11p1d levelg between the basellne pzrlod and the .

aexper1menta1 diet perlods were aséessed. Addlthpnal

-

parameters werewevaluated iﬂcluding: .

1

vitamin and mlne%al supple?ents

glucose‘absorbed frOm d1alysate (CAPD patkents)

body helght, dry weight A 5 ’ ~

triceps skinfold thickness i
mid—arg‘musc;e circumference

i - ‘e ) »
serum creatinine )

. serym .albumin o .
' R
hemoglo&;n o \\>
© .serum ca1c1um, phosphorus, potass1um ‘ o -/

&\

fﬁfpating Blood glucose
AR 2 : -

Q



';pon51derable distance from Edmonton, ‘and the use of

o

The usual ‘standard medxcal management was provided for the
~ RN
patients throughouq the study. |

3. Dietary methodadlogy

P .;,.' : -‘ oo 3’ St
3.1 Dietary ibtake data 'collection
i
Four-day d1et Lecords were used for the aasessment of
J

dietary intakes. Several of ‘the . patlenbawigved a

LS

vy

Y .
four-day diet tecords made possible the regular collection

wof dietary data. Elevenfsets of records were collected

from eth patiént, three from the baseline and four from

'each diet perlod.. The days wene‘seleeted tp;enSureﬂa.'

-

assessments. When'

"fin the schedule %E&é&ﬁ CII e T v BHOLN
. ’,A” P - \f . -

>4

sample of week days, and week—e‘/fdays in thel? true

proportLon of all days.-The schedule  for a551gn1ng the

\
dates for rechd -keeping appears 1n’T—ble i l'q;aggle 2, 1

V\"

also shows the schedullng of llp&d and bl chem1ca1

The -patients ‘kre~cabe?f
g |

appears in Appendlx 2., The four-day rf:

- ,«.’ s
to the d1et1txan in person or by maﬂl. “The records were

rev1ewed4P1‘€F;-tesearcher, a d1et1t1an and if necessary
LN

-

pat1ents were contacted to clarify detalls. Theadietitian

had been 1n\practice for_seyeral yearswand was emperienced

A

g Y
Lo Py,




; TABLE 2.1 -

Research design ./
~ !

L

Dietary dvaluation Lipid Biochemical™™
' assessment asséssgment
Control period !
week #0 lipid biochem.
week #1 4-day diet record
week #6 51gn1ng of consent form o '
week #6 lipid- ~“. bigchem.
8 week #7 4-day diet record lipid
’ , v
"y ' i
week #11 4-day ¢det record _
week #12 -, g ‘ biochem.
! -
i . S \
‘Treatment period I >
week #12 diet counselling .
week #]13 ~ 4-day diet record
- week #17 *4-day diet record
week #18 dieg counselling . lipid . biochem.
week #19 4-day diet record- = ' lipid ~
week #23 4ﬁday diet record -
wieek #24 N , b1ochem.
‘fﬁﬁér . e oo v L
h\.;‘.‘." e \ ? . R o ; ";l “‘ 'JS‘) W ");;'A’
i Treatment ébrlod 11 ‘ :
wgek $24 d1et counsell1ng -
week #25 4-daydiet ;ecord “
-“week #29 4-day diet record -
week #30 diet counselllng lipid biochem.
week $31 4-day diet record lipid
ﬁ = 'wéek Q35"v 4-day diet record o
g4 week #36 oo lipid biochem.

(4

15y

LR

' ' -



1

' portlon sizes. The 48- hour recall collected for the

. the d1et1t1an, standardlzed techniques were: Lsed for

i ’ -
- recording the data and poding the food items. The data ;-

<y
. protein,-total fat, saturated fatty acids, - ‘ /

~

vitamin D, calcium, phOSphorus, ito

! I 80
» R |
' ¢ . f i p °

no

. T : . ‘ .‘ ¢
in dinterpreting dietary information. When the patient
returned to the University of Alberta Hospitals for

routine follow-up, the dietitian had, an opportunity‘to

a

obtain more information about eating patterns;

P
#

'standardlzed food models ‘assisted 14 the estimation of

¥

dletary survey was used as a cross check. ‘The:

-quant1tat1ve assessment of food 1ntakes was Lompleted by

were transferred to'computer tape for analysis of ‘daily -
nutrient intake by the Un1versxty of Alberta main- frame

/

computer. Daily intakes were calculated for energy, /' '°4;,/

/

’ J

monounsaturated fatty acxds, dblyunsaturated fatty aélds,‘

¢

cholesterol, total- carbohydrate, sugar,‘starch, cryde
- -

flber. dletary f1ber, ascorbxc j71d thiamin, rlbpflav1n,.

foj;gln, v1tamin A, k

sodlum, potassium C

n1ac1n, v1tam1n 86’ u&tam1n 812

4

and zinc. . ‘ - R f

Intakes of fopds c1a551f1ed accordlng to food groups _ 3

.

were also obta1ned and nutr1ent intakes were assessed ﬁor
* r

the probab111ty that the . observed 1ntake was inadeqtfi
8

for the ind1v1dual. Qally 1ntakes wexe expresaed a v
nutr1ent density and also assessed £or the probability-
that: thé observed 1ntake was inadequate fot the ,";~ .:*?;
inleldualo lf fl~nif‘lj I ﬁl“" ﬁ?*, fi’“fi'?f‘fi»

i . b . : . v 7y S . N
. , R S Pow o T e, SO
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3.2 Diet counsélling:®
- , . R N
. . . Ty . :
: Ind1v1duallzed d1et counselllng was prov1ded by the

»

'dietltlan. "The fat—mod1t1ed;d1et used in diet period I
LI
was planned to contaln 40% of- Calorles from fat (P/S rat1o:

> 1.5). The obJect1ves of the fat-mod1f1ed dlet are ‘ _'\:
outllned in Table 2. 2. The! comblned flber— ‘and

: fat-modlfled d1et used in diet perlod II,‘was planned to
dontaln 15 grams of dletary flber per 1000 kllocalorles as
| outllned in Table 2 2.‘ Hand-outs were prov1ded for the
patlents to. explaln some of the termlnology (Appendlx 3).
Both d1ets were designed to be nutr1t1onally adequate,
meet1ng Canadlan D1etary Standard recommendatlons. The
dally calorlc allowance was 1nd1v1duallzed to attaln
.and/or:malnta1n deslrable welght. For‘thelCAPD pat1ents
ltuwas.neCessaryéto consider the‘calories proVidedkby“the
.dlaIYSate‘solution. The patlent undergo1ng contlnuous
ambulatory perltoneal d1a1y51s recelved approx1mately twov,
llters of d1a1ysate four times daily w1th 1. 50, 2. 50 or ‘
4 25 per cent D-glucose. The patlents recorded the volume ,/5\
B and-concentrat1on of”dlalySatevused each day. 051ng the '//'
formula of' Grodsteln (1981), 1t was then possible to (/?M
bcalculate the k1localor1es obtalned from glucose‘1n the/
d1alysate. "_f- : l SR h ) "’_ ' 7/
The d1et plan set up for each patxent ‘made use Af an

o exchange syStem'slmllarxto the diabetl¢'food-exchange



'TABLE, 2.2 o S
Objectives of dletary treatment \\
.‘3‘ ’ ; "~ ) (. . .

i"

o

Diet period I - Fat-modif;ed diet!

- = ,.Kilgcalor1es to attaln and maintain desﬁ'lble
. _welght J : A :
3_5 . ) Carbohydrate - 45% of kcal

eProte;n\e\IS%vpf kéal

.

Fat - 40% of\“kcal

: Cholesterol‘— less than 300 mg/day . i
» ' T
. P/S ratio -- 1.5 or greater
Potass1um (HEMO patlents only) - less than
2700mg/day ‘ v

i i

'Sodiuﬂh 2~to 4 gramy Per day ,,,,,, o T o
. Flu1d —hon:an‘ind1v1du§l basis
a o - ’ y
,»; T N N \ . ) . l
- D1et perlod II - Comblned flber- and fat—modlfled

LN

K1localor1es to attaLn and ma1nta1n deSLrable
"~ weight .

- Carbohydrate - 458 of keal

Protein - lst’of kqal

Fat - 40% of kcal
iCholesterﬁI‘— less than 300 mg/day
_P/S ratio - 1.5 or greater

' D1etary fiber - 15 g/lOOO kcal

fPota351um (HEMO patlents only) - less than
2700mg/day

Sodlum - 2 to 4 grams/day

"-Flu1d ‘on an 1nd1vidua1 basis




system. Each patlent was. allotted a daily quota of

. exchanges with the freedom Lo choose foods from: various :

~

A2

food 1ists. Two sets of exchange lists were prepared;

one for the CAPD patients (Appendix 4), the other for HEMO
~pat1ents (Appendix 5), as the HEMO patients requ1re the
'addltional control of pota551um 1ntake.  For the'

' fat mod1f1ed diet, several patients found it d1£f1cult to

'use the prescribed quantity of o0il, so a llst of : ‘”,

'suggestlons was prepared (Appendix 6). Rec1pes were also

. &

prov1ded for the patlents (Appendlx 7).
For the combined flber- and fat-modified diet the
exchange lists were altered as follows. D . .

(a) fruit’ and Vegetable JULCeS were replaced by

/

\ prodUCts conta1n1ng more f1ber 1.e. fresh, frozen

or canned products

(Append1x 8)
A list of suggestlons for 1ncrea51ng the fiber content of

\ v
\he‘dlet was p) 'cred (Appendix 9) and 'a set of high -fiber

_ rec1pes wag given to patients (Append1x 10). Patients

‘were prov1ded w1th gu1de11nes to a551st in the selectionf

of commercxal products (Appendlx 11).

—

Each patient recelved 1nten81ve instruction
ichoﬂternlng hlS spec1al d1et. In1t1a11y each patient

completed a quest1ona1re to provide the dietitian with

1nformatlon regarding the family situation, cooking



facilities and other £actors influenCing dieta*y intake.

When diet counselling began eacﬂ patient was asked to

bring the person preparing the meals at home. A written =

reminder was sent to each patient prior to the appoxntment'

(Appendix 12). The individualized meal plan»which met the
established dietary goals was then discussed with the :

patient and accompanying family member. - The aocurate“

2

estimation of the po{tion sizes of foods, in particularf
the portion 51zes of meat, fish, and poultry was
qonSidered to be essential if dieeary obJectives were to
be met,_thus patients were instructed to weigh meat
portions usxng Hanson dietetic scales.- The use, of ;ﬁx”

LEDY

sgandard measuring cups and spoons was - encouraged for
estimating portion sizes of other foods. -

Each patient was followed closely by the dietitian.
Contacting the patient by phone during the first two weeks
on a modified diet enabled the dietitian to solve some of
the practical problems. Diet-counselling sessions were
scheduled when the patient came to the clinic for blood
tests (Table 2. l) At.this time diet patterns were/

o reviewed and diet plans were revised‘if necessary.,

-
-

4. Anthropometric measurements

Anthropometric measurements wereﬁeollected bvbther
dietitian at regular intervals (every 'six weeks). 'The :

following measurements were recorded- :height, drY'weight,

'.,:;
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triceps skinfold thickness, mid-arm muscle circumference.
'S5, Biochemical Methods =
‘ &

- o

o

. Blood eamples for routine b1ochemica1 tests were
L N

taken on entry agg at weeks 6, 12, 18, 24, 30, and 36
(Tahle 2.1)., All determinat1ons weére performed by the
: Department of Laboratory Med1c1ne at the Univé&sity of '
_Alberta Hospitals using standard methods. The followlng
bloohemlcal measurements were obtained: serum creatinine
~.serum a}bumin,,heﬁogiobin,'serum calcium, “serum
‘phosphorus, serum potassium and'fasting blood giucose.

A serum lipid survey was done on entry and on two
occa51ons during each ofﬁthe three study periods, at weeks

-6, 7, 18, 19, 30, 31 and 36 (Table .2.1). Tr1glycer1des,'

cholesterol and HDL-cholesterol were determined after-a

12-hour dietary fast. Serum triglyceride was determined ..

on the Abbott_bichromatic analyzer (Abbott Diagnostics,

‘ South Pasadeéna CA) using the'lipase—esteraae glyoerokinase
reactlon as descrlbed by Schmidt’ and von Dahl (1968J
Serum cholesterol was determlned by the method of Abell
?‘and ‘co-workers’ (1958) using the Lieberman-Burchard,’
,reactlon._HDL-cholesterol was determined after
manganese-heparin precipitation (Burstein 1970)according
to the;method of Kiose”119755._,LDL-cholesterol was’

‘calculated as total cholesterol minys (HDL-cholesterol +

-~
~

a.¥972). -
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Because two lipid assessments were obtained in each

¢ N -
‘ pariod, with an interval of one week begyeen assessments,

‘Mit'QAs'often necessary for blood sampf&g to be drawn in
the Vicinity of the patient’'s home. Arrangeme:ts were
made with‘out;of-town laboratories or local emergency

departments to draw‘blood samples‘andvsend»them to the
.Department of Laboratory Medicine at the Univeristy of

Alberta Hospitals for analysis ¢

ndix l3 shows the lxst

of instructions given to off-siﬁ“_ﬂfboratories)

6. Standard:Patient.Management
Each‘patient renained under the supervision of his
physician throughout the study. ‘Vitamin Supplements are
routinely given to patients undergoxng d1a1y51s and each
_ patient maintained hlS vitamin supplement protocol durﬁng
the study. _The most usual prescription-was the following:
thiamin 15 mg, riboflav1n 10 mg,.niac1n 50. mg,,.
- vitamin 86 5 mg, folacin 5000 mcg, pantothenate 10 mg
and ascorbic acid 300 mg daily.

Each patient consumed‘an oral phoSphate binder with meals

‘and snacks to reduce phosphorus absorption. The following"

preparations were used- -Basal;el, AmphOJel, calcium
carbonate. 'In addition, some patients received iron\and

‘calcium supplements.'

I3



?. Data analysis

. I . sl -
, ‘ | REE < ¢
Since multiple determinations of a given measurement
were mede‘for each subject during each be:iod of the
‘ study, a single ﬁeah‘value for each subject was used to
celculate mean values for the group and to perform the
statistical analyses. The s1gn1ficance of differences in
serum lipid levels was assessed by analys1s of pa1red
differences where every patient is compered to his own-
.control (Scedcor'1975)} For the dietary data the
sigificande‘of differences was aSEeesed by éhalysis of
variance. 'étudent's t—tesc was used to eValdate clinical
data. Pearson correlatlon coeff1c1ents were calculated to
examine 1nterrelat10nsh1ps across the three study periods
between: serum lipid levels, selected dietary parameters,
selected clinical parameters. interrelationships between
the intake of different nutrients was also examiced by
means of Pearson correlation coefficients. The‘criteria _
of 51gn1f1cance was p <0.01 because of the small sample. Q.7*
Jize. The computer1zed Statistical Package for the SQQial ’

Sciences»(SPSS ), 1983, was used.



RESULTS

Table é%é 1;'“ » ;;_cqapacteristics qf'the sﬁydy
group. The study group comprised 6 men and 6 womee\
ranging in age from 43 to 63 years, mean 54. Six of the
pafients.were undergoing continuous ambulatory peritoneal
dialysis (CAPD) ahd'six were undergoing hemedialysis |
‘(HEMO). Relative body weights ranged from 86 to 121 per
cent, mean 103 per cent. Baseline enthrOpometric \
measurements revealed that mid-arm muscle eircumferences
ranged from 82 to 107 per cent of standard, mean 93 per
cent of standard; btriceps skinfofg.tﬁicknesses ranged
from 46 to 376 per cent of seendard, mean 1?1 per cenp of
standard. | |
The study group consisted of'patients'whose medical
condition was fairly stable. This is supported by the
‘baselfne_roufineAbiocheﬁical findings described in Table
2.4; The mean serum crea;iﬁine level was 13.3 mg/dL,
typical of endlstage renaklfailure. ‘éerum creatinine
levels rarnged.from 10.4 to 16.3 mg/dL compared to ehe
normal range of 0. 6 to 1.2 mg/dL. The mean values for
serum potassium and serum calc1um were wlthin the normal
range; they were 4.6 mEq/L’and 9.8 mg/dL respectively.

-
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_TABLE 2,3 . : B \

Basic character1st1cs of .study group = . T \'
Characterisiic Total  Males Females X\
group v .
Number of patients 12 6 6
Age (yr) 5429l 54+ 7 53 + 7

Typé of_dialysis:-
Number of patients undergoing
6

-

CAPD 3 3
HEMO 6 3 3
"in-center" 3 2 1 .
at home 3 1 2
_ -
_Height {cm) ‘ 169 + 12 178+ 10 160 * 7
weight (kg) 66.6+ 12.4 73.5: 12.1 59.6 + 8.6
Desirable body weightz(kg) 3
. : 72.8+ 7.4 56.7 4.5
Relative body weight3% -
103 +.11 101+ 11 105 +'11
TSF (mm) 19.5+ 12,5 v 14.5* 13.1 24.6 *11.5
% of standard4 121 + 89 - 135+ 123 106.143
maMc> (em) | 23.3:3.5 25,9+ 1.9  20.6 £ 2.5
$ of standar¥®  93:9 . 95:7 91 * 11

1 . C
values _are means t standard deviation

2Metrop011tan Life Insurance Co. Statistical Bulletin 40
Nov-Dec 1959

'3Blackburh‘et al, 1977
drsF = tr1ceps skinfold thickness\
standard: age-specific (Jette M., Anthropometric
Characteristics of the Canadxan Population. 1983)
SMAMC = m1d-arm muscle circumference
standard: age-specific (Jette M., Anthropometric
Characteristics of the Canadian Population. 1983)

v
Y,
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"TABLE 2.4

Biochemical parameters: baseline

! | o -Tétal

-~ Males:
.

. . Females
Parameter group
- n=12 n=6 n=6
Serum creatinine .’ 1 -
(mg/dL) ©13.3%2.0 14,1+2,3  12.4:1.5
Setrum albumin *
- (g/dL) 4,0 0,2 4.0+ 0,2 " 4,00,2 -
Hemoglobin
(gsdL) 9.4+ 1.9 10.0-¢ 2,2 8.8*1.4
- b - , B
Serum potassium '

Serum phosphorus _
(mg/dL) 5.5+ 1.1

Serum calcium
(mg/dL)A} . . 9.8+ 0.6

5.3+1.2 /547§:o.9

9.7+0.3

1me.'.m + standard deviation \
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As is t;pipal of paéients with end-stage réq}l»tailu;o.»
hemoglobin léyels w?fe low and serum phpsphordq"icve%p
tended tgo be high. fThe mean hemoglobin levels for males
and females was 10.6 and 8.8 g/dL renpac£ively. The méan
" serum bhosphorus'level was 5.5 mg/dL, higher thenvthe
upper limit of normal, 5.0 mg/dL. All patiénts conshmed"
oral phésphate biqaers.each day to control serum

.phosphorus tevels!

2. Baseline data

2.1 Dietary intake ' T \\\\

5

Dietary intakes in theabaséiine period were assessed
and the results are shown in Table 2.5. The mean daily_
energy intake (;nciuding kilocalories ftoﬁ the Absorbed
diélysate gluéose), was 1571 kilocalories; for the‘males
it was 1652 and for the females, 1491 kiloca}or?es. The
‘total energy intake of the males and females was
femar;;bly similar. Per cent of calories from fat,
carbohydrate ahd'protein were 33, 51 and 16 respectively.
The mean cholesterol intake was‘322lmg/d;y\and dietary
fiber intake was }2 g/day. The_poly;ﬁsaturated/saturated
(P/s) fatty acid ratio for tﬁe‘baggiine period qasMO.A. |

Table 2.6 shows the impacﬁ‘qf*dialysate'dEQCOSe on _

the percentage distribution of c;lories. For the six
| patients undergoing CAPD, glucose in the didly&aié o
o ] N . _ /, , .&w.€§4

oo



TABLE 2.5 .

Mean daily intake of selected - dietary components: -

.

1608 t 158

bauliner .
Total .group Males - Females
n=12 n=6 * n=6 ~
Ki’localories1 1571 ¢ 4452 }652& 556 1491+ 334
CHO (% of kcal) 51%9 48 + 6 54+ 10
dietary -carbohydrate 417 3:+6 40: 9
dialysate glucose 10 £ 13 5+8 14+ 16
Protein (% of kcal) 16 ¢ 4 17+ 5° 15+ 27
Fat (% of kcal) 33 ¢ 87 35+ 8 - 31+ 8
Cholesterol (mg) 322+ 156. 352t 203  292: 100
P/S ratio 0.4%0.2 0.3:0.3 0.5+ 0.1
Dietary fiber -
(g/1000 kcal) 83 73 8: 2
(g/day) 125 115 13+ 5
. Potassium (mg/day) .
total : 1889 ¢ 502 1945t 406 1832+ 618
CAPD subgroup 2145 £ 602 -2282 + 217 2008+ 895
HEMO . subgroup 1632 £°187° 1657+ 246

2

meant stahdard deviation

C R

1total kilocalories from food and dialysate glucose
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TABLE 2.6 ) ‘

Comparison of pcrcentage diatribution of kilocaloricl with -
and without dialyaate glucoso

x

o

'y i
Lk

Pefcentage diat%i%ution of kilocalories

Ld 3 -

Carbohydrate Protein Fat . .

t of kcal % of kcal % of kcal

Males (n=3)
Diet only ’ 45 16 - 7 39

Diet + dialysate 50 15 35

“Females (n=3)
Diet. only 48 18 34

Diet + dialysate 62 -3 25

.

ETN
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| , /
‘ cgjtributed from 63 to 464 kllocalorles per day. Theﬁ

_~.three patlents who required the more concentrated j

dialysate ‘solution conta1n1ng 4. 25% glucose, obtalned the

’ i

f'7‘most calories in thlS way. When the glucose in the f-"-'

dialysate is taken 1nto cons1derat10n, the per cent of
calorles from carbohydrate 1ncreases and the per cent of

calorles from fat and proteln decreases. The per cént of

calorles from fat 1n the basellne perlod was 353 and 25%
' for the,males and females respectlvely, rather than thel

39%,and'34% recorded for food only, without dLalysate

glucose;'

" 2.2 Serum lipid levels "

[k !

Table 2.7 1ndlcates the serum 11p1d levels for the
basellne perlod.b The mean serum tr1glycer1de 1evel for .
‘the total group was 278 mg/dL For the males and females

the mean serum trlglycerlde values were 336 and 221 mg/dL

y .

| respectlvely; both values are at the 95th percentlle for .-

@ o

the North Amer1can populatlon.v

For the total group the ratlos of LDL-cholesterol to

]

HDL—cholesterol and serum cholesteroi ‘to HDL-cholesterol

; were 4. 4 and 5. 8 respectlvely. The mean values for- total

\

choleSterol VLDLwcholesterol and LDL-cholesterol were{at

e,

the 75th percentzle in compar1son to the levels of the

o.

North Amerlcan populatlon. The mean value for -

‘ HDL-cholesterol was at the 25th percentlle 1n comgarlson

L



TABLE 2.7

- Serum lipid levels: baseline

/

Females

Total group " Males
n=12 - f/» n=6 n=6
| » i
Triglycgridé-(mg/dL) ’
L 278 ¢ 1131!, 336 * 122 221+ 87
(137-506°)  (205-506)  (137-357)
. Total cholesterol (mg/qé) »
| 243772 238 * 88 248+ 62
(1522397) (152-397) © (170-314)
VLDL—cthésterol;(mg/dLi
- / 24 £10 29+ 10 19+ 7
. /- (12-41) (17-41) (12-31)
LDL-cholestgrol (mg/dL).
173 ¢ 71 169 £ 90" 177+ 55
(46-321) (46-321) (114-251)
/ . ' ' o
HDL-cholesterol (mg/dL)
. 46 + 16 39 t11 . 53+ 19
. (26-82) (26-56) (43-82)
 LDL-C/HDL-C 4.4%2.5 4.6%2.4 3.9% 2.6
Total-C/HDL-C =~ 5.8 + 2.6 6.4+ 2.4 . 5.3%2.8

1

zrang_e__

mean * standard deviation:
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......

to the levels of the North American populat1on..

3. Modidified diet period 1 (fat-modified diet)
. Y

3.1 Dietary intake

Table 2.8 shows the daily intake -ef-selected dletary

"compqnents for dlet perlod I (fat—modlfled diet). mThe

~.

1,mééP¢Qa11y total energy 1ntake was 1584 kllocalorles, for

The dlstr1but10n ‘of calorLes was as

'f‘calotles.‘ The P/S ratio of 1.5 was 51gn1f1cant1y
greater'than the P/S ratlo of 0 4 for the basellne perlod,

.'the target of. a P/S ratlo of 1.5 waS‘achleved. The
cholesterol intake of 215 mg per day for diet period I
also met the" target. The dietary fiber sintake for diet

5.

perlod I eraged 10 g/1000 kllocalor;es. Carbohydrate

'Was obtalned from both dletary sources (38% of‘\“

kilocalorles) and from dlalysate glucose (10% of
:A»kllocalorles. The d1alysate glucose contrlbuted more

calories for the females (13% “of k110calor1es) than for-

the males (7% of kllocalorxes) : S
3.2 Serumhlipid’levels

‘,Taple 2.9 shows,the effect on serum lipid levels when

F

‘)*.4'36%* carbohydrate - 48% and protein - 16%

96
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© TABLE 2.6 | Co BEL S
. Mean daily intake of selected: dletary components.
fat—modxfled diet

L

.‘. » . i ' i . " ‘ .
< Total group . Males FemSles
n=11 J/} ngsl . nl6
"~ Kilocalories ' 1584 + 348" . 1674 * 323 1510+ 379
| | h\ ‘. | ’ ’ ! - R
" CHO (% of kcal) : 48 + 8 .. 47%*6 50/t 9
dietary carbohydrate 38+ 8 40t 6 37+ 10
dialysate glucose 10+ 13 78 13% 16
Proteln (% of kcal) 16 + 3 17*3 ~15*3
Fat (% of kcal) 36t 7 366 35* 8
.Cholesterol (mg/day) 215 79, ' 259+ 96 . 179 t 39
'P/S 'ratio | . 1.54 0.5 1.3+0.3  1.7£0.5
Dietary fiber ' | ’ - -
~ (g/1000 kcal) _ 10+ 4 1025 ‘10 £ 3
(g/day) 16+ 6 16 + 6 16 6
Potassium (mg/day) ’ ‘ ' SRR o
total L 2142 + 632 2312 £758 - 2001 £537 A
- CAPD subgroup _ 2278 2671 + 808 1885 554
HEMO subgroup _ 19 477 1773 +150 . 211™%610
. ) . /
v o ;
one pétient'qequed to c0mplete‘4-da§"food records /ﬂ'

2 , : e
mean+ standard deviation



‘TABLE 2.9 - ‘
Effects of fat-modified diet

\ |

. : - { -
~on serum lipid levels

Baéeline' Period I Per cent
oL o B o difference
F : . n=12 ‘n=12 R
' Triglycéfidé (mg/dL) , | -

278 £ 118° S 207:92 =26
wrotaJ'Chglesterol"(md}dh)
- 243%72 .. __ 208 %58 14
e i i ‘. o v»\\\ .
;VLBL¥Qﬁqlesterol (mg/dL) B
L ¥ : ’ ) ' \" . R : ’
S 24%10 18£8 =25
R o )
LDL-cholésterol (mg/dL) , N,
173+ 71 145 + 51 -16 I
- : ~
- oL or .
| 'HDL—gholesterol (mg/dL)
| . 46116 45+ 17 -2

\

LDL-C/HDL~-C 3.8%2.4 3.8t 2.0 0
 Total-C/HDL-C = 5.1% 2.3 5.4t 2.4 -6
L . -~ . N

llmean’t' standard deviaéfaq;



“the patients changed from their usual intake (baseline

period) to the fat-modified diet. The effect of

modifying the fat content of the diet was as follows:

- mean triglyceride leVel and mean VLDL—cholesterol level

'were significantly lower; the reductions were 26% and

25% respectlvely. Total cholesterol and LDL-cholesterol
were also 51gn1f1cantly lower, decreasing by 14% and 16%

respectively. The decrease in HDL—cholesterol was small _

'(2%) On the fat—modifled diet the ratio of

99

LDL-cholesterol to HDL-cholesterol d1d not’ change and that .

of total‘serum ‘cholesterol to HDL-cholestgrol fell by 6%.

4. Modifiéd”ﬁiet period I1 (combined fiber- and

fat-modified diet)

3.1 Dietary intake L ;

‘Table 2.10 shows. the daily:j. aﬁe qf dietary

components for diet perlod II (combined~£iber- and

fat-modified diet), The mean daily energy 1ntake was 1680

kllocalories, for the males it was 1744 kilocalories and

~ for the females, 1561 kilocalories. Thexdistribution of .

calories"was as follows- fat - 37%;‘ carbohydrate - 46%

and protein - 17% of kilocalories. The P/S ratio for diet"

period II was 1 7 and the cholesterol intake was 215 mg
per day.' The d1etary fiber intake for diet period II |
averaged 15 g/1000 kilocalories, significantly higher then
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"TABLE 2. 10 |
Mean daily intake of selected dietary components:
combined fiber- and fat-modified diet -

HEMO subgroup .

2309 + 609

332

. : J
 Total group. Male Females
n=10 " n=5 n=s’
Kilocalories 1680+ 4332 1744390 1661 * 547
CHO (% of kcal) 463 6 8t6 46t 7
dietary carbohydrate 39+ 7 42 + 7 38+7
@alysate glucose 7+#10 69 8 +11
Protein (% of kcal) ' 17+ 3 17 2 15+ 3
Fat (% of kcal) 37+ 6 356 395
Cholesterol (mg/day)‘ 215+ 70 256 * 68 173 737
'P/S ratio 1.7¢ 0.6 1.4%0.4 2.120.6
Dletery fiber E :
(g/1000 kcal) 15+ 3 15+ 4 14+ 2
(g/day) v 24+ 7 © 258 24 + T
Potassium (mg/day) = | ~
total : 2651+ 921 2877 + 1133 2425 + 706
- CAPD subgroup , 2992+ 1117 3370 +1264 2425 + 849
2137 2425 + 798

1one~pg£ient died

2pean i

standard deviation



M"‘

. 8 g/1000 kilocalories for the baseline period and meeting

the target of 15 g/1000 kilocalories.-

-Table 2.11 shows the sources of dietary fibet in the

diets of males and females for the baseline period,

: modified—diet period I and modified-diet period II. The

combined fiber- and fat-modified diet (modified-diet II)

was designed to contain as much fiber as feasible; ; mean

intake of 24 grams per day was achieved. The intake was

significantly greater than that of the baseline period and

modified-diet period I. Cereal products contributed the ,

greatest amount of fiber to the digt although vegetables,
3

friut and nuts also contributed towthe ﬁotal fiber intake:

'5 ?% . A»WV

4.2 Serum lipid levels
Table 2.12 shows the difference in serum lipid levels
between the baseline perlod and the second d1et period.

The decrease in the mean levels of triglycerides and

‘VLDL-bholesterol was 31 and 29% respectively

(p <.05). Total cholesterol and.LDL-cholestefol-were
reduced significantly by 18 and 20% respectively. The

decrease in HDL-cholesterol was small (4%). On the

combined fiber-‘?nd fat-modified diet the ratio of

LDL-cholesterol to HDL-cholesterol fell by 5% and that of

e -

total serum cholesterol to HDL-cholesterol fell by 9%.

-
> .
. s R
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TABLE 2.11

102

Dietary fiber content of the diet by food groupé

Dietary Fiber (g/day)

i
Food Group Baseline Period I ‘Period II |
. M* F* M F M F
ln-6 n=6 n=5 n=6 n=5 _ n=5
- L
( .
TN .
Cereal products 4.7 5.1 7.2 4.6 14.5 13.4
Vegetables 3.9 4.8 5.7 6.6 6.0 4.6
Nuts 0.4 0 0.5 0.8 0.7 1.7
Pruit products 1.7  2.7- | 3.3 4.0 | 3.7 4.3
~ Other 0.1 0.3 0 0 0 0
Total (g/day) 11 '*_ 13 17 16 25 24

*™M = males, F = females
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TABLE |}2.1%
Effecu of combined fiber- and fat-modified diet on
serum i§ipid’ lrJeIs

«Béseline » Diet - Per cent

L period II difference
n=12 .ngll »
(mg/dL) @
. ‘ [ ]
278 ¢ 1181 193 + 54 -31

Total cholesterol (mg/dL)

—-—

24372 200+ 62 -18
VLDL cholesterol (mg/dL) -
| 2410 17+ 5 -29

W

LDL cholesterol (mg/dL)
173+ 71 139 + 60 -20

HDL cholesteroly(mg/dL) B -

46 t 16 44+ 18 -4

lmean *+ standard deviation



\\
\ o~

i Y .
i
\ . ' ———
M . N
. s

5. Overall results
: 3

-

5.1 Dietaff'infake
| , - | *
Mean daily intakes of dietary components for the
three study periods are summarized in Table 2.13. The

proportion of ?at apd carbohydraterdid ne&-change much

. . o i 3 .
throughout the entire study: fat was 33 to 37 per cent of

kilocalor?es, cagbohyérate, 46 to 51 per cent of SN
” &i1oéalories and protein, 16 to 17 ﬁer cent of:
kilocalpiiés. The qhality of‘fat‘fn the diet was altered
in diet periode. The P/S ratio was increased |
significantly from 0.4£0;é in the baseline Pﬁiéoq to
1.5%0.5 (p <0.001) and dietary-ch;iesterol intake was
reduced significant{y from 322'1156 mg dailyoto 215t 79 mg
(p <0.05). The_qualigf of carbohydrate in the diet was
altered in diet period II. The hean dietary fiber intake
increased significantly from 16 £ 6 gjin period 1 to.ﬂ24 £7
in peridd II {p <0.01) and :rbm lf?'Stg in the baseline
(p <O;0b1);\ The fat modification of period I was

-maintained. In period II the P/S ratio of 1.7t 0.6 was

‘not significantly different from the P/S ratio in period
I; the mean cholesterol intake
was in pefiod I. Thus, the intake of period II can truly

be categorized as a combined fibar;\and fat-mpdified diet.

—

Pl . e .
i . .

¥&s 215 mg, the same as it -

104
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P
TABLE 2.13 ' N
Summation of mean daily 1ntakea of selected dietary
cqmponents in the three study periods.
Baseline Period I / Period 11
n=12 © —n=]l n=10
Fat o ,
% of kcal 338 la 36 £ 7 b 37t 6% b
—P/S ratio 0.4 10.2a 1.5 :o.sb 1.7 :o;sbc,
. cholestenﬁ(mg) 322 £ 156 215% 79 215t 70
Carbohydrate ~—
(- % of kcal 51 %9 4818 46 ¢ 6
sugar 26 112a 23 tlZa 19 thb
. dietary fiber 12t 5 l6 £ 6 24 £ 7
Protein ,
$ of kcal : 16 £ 4 l6 £3 17 £3-
1

means * standard deviation

. ]
Values for a given parameter without a common letter in
their superscript are significantly different (p <0,05).
Statistical test used was analysis of variance.
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‘5,2 Lipid lowering effects pf_diets

Lipid levels for each study period\q:l‘summarizéd in . ‘*\
Table 2.14.¢ Compared with th?pe‘ﬂﬁriné the baseline, M
serum triglyceride levels were éigniftcantly'lower during
the two modified.diets (p< 0.05); the reduction duting
the consumption of the combined fiber- and fat4modified
'diet‘was greater (31%) than the reduction during the
.consumption op}the conventional fat-modified diet {26%).
Thé mean serum tt&glybgs}de fell from 278 mg/dL in the i
baseline period_t6 207 mg/dL in diet period I and to 193
mg/dL in diet period II. Serum VLDL—cholesterol
concentratlons were significantly lower in period II.than
duringAthe;bgseline period (p< 0.05). S§m1%pr trends were
noted in the changes in total serum choléstéroi‘and . }~__
wLDL-cholesterPI; the reductions during the consumption of

the fat-modified diet werg ;4} and 16% respectively and -
the reductions during themconsumption of the comblned
fiber- and fatfmodzfled‘diet were 18% and{20% -
respegti&ely. The mean ‘serum cholesterol;fell from 243 _
img/dL in-the baseline period to 208 mg/dL in'diet period 1 |
 and to 200 mg/dL in diet petiod II. Serum‘erlesterol
'/levels were significantly-lower during the two modlfied
_diets~fp <0.01). ‘Serum LDL-cholestetoL 19?3}? were also

aigniftcéntly lower'durinq,tﬁé two modified diets. All ..



. TABLE 2.14 ‘
Summation of sédrum lipid responses of the study group - _

7 Baseline Period I - Period II
' . n=12 : n=12 n=11

Triglyceride (mg/dL)

‘ ~r78 ¢ 11832 207 t 92P 193 £ 54°
' Total cholesteiol (mg/dL) . o - .
243 £ 72° 208 £ 58° 200 £ 62° .
VLDL-cholesterol (mg/dk) o
| 24 +102 © 18 +g2P 17 ¢ 5P
LDL-cholesIegbl (mg/dL)
) N g3 9@ 145 ;.51b 139 te0”
HDL-cholesterol (mg/dL)
46 t16° 45 £17° 44 £18°

lheans t standard deviation
Values for a given parameter without ? comm letter in
their superscript are significantly d fferent (p <0.05).

Statistical test used was analys1s of paired differences
(Snedecor 1975).

O
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reductions were greatest during the‘cEﬁsumption of the

comblned flber- ‘and fat-modlfled dlet.;'HDLschOIesteroI

S was. lowered by<both dletS" the decrease was small and not

1y

”f;51gn1f1cant.‘ .On both dlets the ratlo of total

r

.‘serum-cholesterol to HDL—cholesterol fell and in period II‘

the rqtioﬁofaLDgecholesterql‘to HDL—cholesterol fell by
5%,

U
R

5.3 Lipid 1eVels:as’re1ated toddietary lntake :

o

4

Interrelatlonshlps between mean dletary 1ntakes and

o

mean serum li%ld levels for 1nd1v1dual subJects across the

three study perlods were assessed. Pearson correlablon
yvcoefflclentségge presented in- Table 2 15 comparlng serum
,11p1d data and" the fOllOWlng dletary 1ntake parameters-‘

P/S ratlo, dletary cholesterol d1etary fiber, total

108

dletary sugar, starch and energy.7 A 51gn1flcant negatlve =

-

ncorrelatlon was noted between dletary flber 1ntake and
. serum triglycerldes (p <0 0l) and VLDL-chqlesterol

'(p <0. Ol) and between dletary starch and serum total

‘_cholesterol.(p <0.0l). A sxgnlfrcant p051t1ve,correlatien

'_'was alsc noted betweenrdietary.kilbcalories andf~"

'HDL-cholesterol 1evels.l There was a p031t1ve correlatlon

pul

’dbetMean,total sugar and serum total cholesterol and

o

'VlLDL-cholesterol levels (p <0 001). probably due to’ the
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TABLE 2 15

] )J"
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Pearson correlation coeff1c1ents- mean serum 11p1d levels

‘perlods

VS, selected mean: dletary components in three study

kVariable

-0.107

: Serum cholestefoi :
Serum ! o ' o ,
triglyceride o o . '
o, - total VLDL LDL HDL .
P/S ratio ,
' ~0.406  -0.284  -0.404  -0.307  +0:239
 Diet :+v chofesterol (mg)
' ) : .. . ' .
+Q.152 +0.378 '+0.118 +0.390 . -0.028
‘Diefzry fiber (g)
‘ ;2 ok
-0.476 -0.143 - -0.446 = -0.139 +0.210
‘Sugar (g)
Pl = . x B . ko
- +0.337 °~ +0.781 +0.341 +0.688 . +0.353
Starch (g) , .
Lk -
-0. 342 -0.482 -0.329 -p.427 .~ =0.147
-Dietary energy (kcalj o
' Lo : : ‘ o
-0.112 -+0.2%93 +0.332 +0.463

Y

lbasedﬂoh_data for 12.subjects, 3'study periods ~

2Correlation coefficient*significant

*
p <0.01
L ~
- p <0.001
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-marked response of the CAPD patients.'
Although we d1d not f1nd 31gn1f1cant correlatlons

between the components of the fat-modlfled d1et and bl

«1lptd levels, the maJor 11p1d—lower1ng effect occurred

~ during the_fat—modified diet~’period I. The marked’
differences in fndividual responses to the diet prohabiy
\accounted forfthis lack. of cOrre;ation. Table 2.16 shows
tHe ohserﬁed changes 15 blood Iépidylevels in‘individual
patients,during-periodll (tat—modified'diet).  The
fatémodgfied diet had.its greatest effect when the initia; ,
‘serum'linid levelscWere high.’ Patient #2 (PP) for‘

/examprei ‘showed hypertrlglycerldemla -and

rd
¢

hypercho}esterolemla at the beglnnlng of the study and
experlenced marked decreases in all lipid fractlons during

'-per;od I; trlglycerlde (- 33%), total cholesterol (-32%),
‘VLDL-cholesterolf(~32%), and LD;;cholesterol (-37%).
'Duting'period;ifthere wete significant’teductions in.'
triglycer1des (p «<0. 05), total cholesterol (p <0. 01), and |
LDL-cholesterol Cp <0. OST‘for the total group. For the-

‘ males there was also a significant reductlon 1n

!

VLDL-cholesterol (p <0 OS)

5.4 Clinical data

’

‘ Table 2 17 shows the clinical data for the basel;ne

perlod aﬁd diet perlods I and II. »In general pat1ents;
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TABLE 2.17 )
summation of zlinical dJata foc three study periods

T
N

N Basclincv‘- - period [. - Period IL"
T n=12 : n=i2 n=ll

(TS

Relative body wotht'(\)

- - 103= 1t 103+ 12 100 5 13
Energy Lnéakg as-'y of basal requirement R % ) P
: R L T ‘ e .
=% 113 115 YS! ‘ . '
MAMC (cm) . - o
23.3 3.5 - 23.3:=4.4 21.4 = 3.0
A\ of standard - 93 :9% . 9311 ) 37 :3%
TSF (mm) - .. : o,
: o . ) -
N 19,5 :12.5 - 8.4 :11.0 " 16.6 = 7.9 . .
A of standard 121 :89 ‘104 =38° 90 = 14° ol
*
"'Episodes of illness X \\\
Males : 0 . 2 peritonitis 2 peritonitis ;
4 hospxtalxzatxons
2 surgery . L.
Females, . 1 peritonitis 2 perxtonxtxs 1 surgery : o ‘ ‘ e

L SeTUn albumin (mg/dL) °

4.0 :0.2 ©3.9:0.4 - 3.9:0.4
Hemoglobin (g/dL) . ,b . J '
' 941990120 9.0
Serum potassium ImEG/L) ) ) v
- 462005 45 20.4 . 4.6:0.) -
_Serum bhosphorusf4mq/ﬂL) )‘ '
| 5.5 1.1 . s.2:1.1 5.4 21.4
gepum calc}umftﬁq/dt) . -
. T 98 .0.6 9.5.20.8  9l2:003 ’
, Serum c}eatxnx;e {mg/dL) .
o 13.3: 2.0 17.6:2.2  11.6:1:9
_Fasting blood glucose (mq/dL) C . .
‘ 6.0z 1. ¢ 66 1.6 7 s.s.1.1?
‘Imeans :  standard dovia:xon- w
Foaetop B “
s

quatxnxne period 11 sxgnxfzcantly dx!torent Erom
ne’ (p <0.08)




" -course of the study he had three bouts of peritonitls.‘

- malntalned body we1ght through most of the study.

-“Hoﬂever, the meanfbody weight decreased in diet period II

to 100% from 103% of de51rab1e body we1ght.v One ‘CAPD
patient in partlcular Lést 4.8 kllograms; during the
The pat1ents were ill frequently during the study, the

h1story of 111ness 1nc1uded seven episodes of perltonltis,

: four hosp1tal1zat1ons and two pat1ents with hear; d1sease,
'one of whom d1ed beforewthe study was completed. During”

5perrod I ‘the males in partxcular experlenced many eplsodes,

of 111ness. Five of the. six males were ill during per1od

——

I; -four were hospltallzed (one for a coronary bypass),
theaflfth.had,two bouts of peritonitis. There were no
signific%ntychanges in the“following'parameters: serum

albumin and hemoglobin, serum potassium, serum phosphorUS"

. T - w e

or serum calcium. No untoward effects were reported

during consumption of the two modified diets; in fact .

. serum creatinine‘leve}s degreaéed significantly-from 13.3

mg/dL in the baseline period to 11.6’mg/dL:during'diet

_per1od II (p <0.05).

N Presented 1n‘Tab1e 2. 18 are Pearson correlation

S

. coeff1c1ents comparlng serum 11p1d data with the followingn'

v,

c11n1ca1 parameters.ﬁ body weight, serum creatinine, sexrum N
‘albumin and serum phosphorus in the three study periods\

. A 81gn1ficant poszt1ve correlation was’ noted between serum

creatlnlne levels and serum LDL-cholesterol level

,(p <0.01). A signiflcant negetive correlation was noted
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‘TABLE . 2 18 - ' ‘ B o
Pearson correlatlon coeffic1ents. mean serum lipid-levels
vs. selscted meanvcllnlcal parameters in three study
ﬂperiods \ .

Ty - N - \
Sl . . \

, Vdriable- . . ! Serum cholesterol
Serum ‘ ' . . ‘

triglyceride = ' i I R »
‘ ' total " VLDL | LDL HDL

Bbdy weighﬁ’(kg) ,
+0.192 -0.011 40,206 v'+0.078 - —04444
Sérum\éfeatinihe'(mg/dL) | | |
+0.2I1  ,+0.397 ~ +0.231 +0.479"  -0.317
Serum'albuﬁin (g/é;) ‘
| +0.000 -0.460° . +0.023  -0.341  -0.542
'~ serum phosphorus (mg/dL) . S

*x*

- : . * : e
* - +D.143 +0.495 40,176, +0.543 - -0.122

1Based'on data‘fdr 12 sdbjects., 3 study perlods'.
‘2Correlat10n coeff1c1ent 31gn1f1cant

p <0.01
“**p <0.001"
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oy between se;pmialbumin'and'serum total eholesterol 1e§el

(p <0.01). vSetpm~phosphorus'leVels|wete'po§£t1vely

@‘ eorrelated Qith't;e serum lipid parametersé"serum total
cholesterol and LDL-cholesteroi. There were significant
negative correlat1ons between HDL-choleste;ol and serum

albumjin levels (p <0. 001) and body weight (p <0.01).
"1(

\
’

6. Diet Quality

o

-a
3

6.1 Nutrient intake

*vThe mean daily nutr1ent intakes {or the three study
perlods are tabulated for men (Table g 19) and for woman
(Table 2.20). For the:males, energy intake was low

‘compared to ffgures‘reported for the general pepulation_in:

Canada and the United‘States. In fact, the energy intake

A &

for males and females was 51m11ar. For the follow1n;rt;~,
‘nutrients mean intakes were below recommendethevels:

“fqlaein, calcivm and zinc. For the males, the;intakes of
folacih,'calc,un A rinc'during the baseline period were
1e$e'than'th« faiumw«ﬂned‘amoentsh(RNI): folacin was 60%

. of recommenasZ, calcium, 80% and zinc 93%. The intakes of
these nutrients Jmpruved throughout the study.,‘Ihe
,1ntakes of grote1n‘and ‘vitamin Bg were also below the
/

levels cohsidered to be adequate for the kidney patient

_but improvedfdhting the study.

+
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TABLE 2.19 '
Mean daily nutrient xn:akes for. three study pcriods: malos

A}

Dietary Baseline Perio? I Petxodl
component " nwé n=5 n=5
. | ‘
0 Energy 2 :
: kcal/day 1652 + 556 1674 =+ 323 1744 « 390
kcal/kg . 22: 6 23 242 4
Protein )
g/day . 70+ 17 . 72: 13 78+ 12
gfkq\\\\\\ 0.9:0.2 ~1.0:0.1 1.1:0.1
Fat i
Totallg) _ . 66 = 34 69 = 21 72 ¢ 28
SFA*(g) 25.5:16.0 . 16.2= 5.6 16.8+5.0
. MFA*(g) 24.6: 12.8 24.4:7.7. 25.2+8.0
- PUFA*(g) 8.4:4.9 21.1+5.8 23.2+12.0 ’ :
p/S**ratio 0.3+0.3 1.3:0.3 1.4:0.4
‘Cholesterolimg) 352: 203 259 = 96 256 : 68
-Carbohydrate . - : x
-Total(g) 198 ¢+ 64 198 = 44 207+ 45
. Sugar . : . ' '
* Food(g) 75+ 27 61 28 $5. 28
Dialysate(g) 23: 36 17+ 38 24 - 38
Starch(g) - 89: 16 100+ 11 104+ 25
Crude fiber(g) 3.3+ 1.8 - 4.3:1.2 6.2: 1.6
" Dietary fiber(g) 11:5 16= 6 25: 8
Ascorbic acid(mg) 65: 31’ 98 = 45 - 91+ 29
. Thiamin(mg) 1.28+ 0.34 2.16= 1,03 1.71: 0.68
« " 'Riboflavin(mg) . 1.48: 0.42 1.38: 0.37 1.42+0.39
Niacin(mg)- 16.7: 3.6 17.5+ 3.8 19.1¢ 3.7
Vitamin Bg (mg) 1.3: 0.3 1.5+ 0.3 1.8 0.7
Vitamin 8 (meg) 4.4:+ 4.6 4,6+ 5.3 6.7 6.9
Folacin(mé% 131 .26 165« 32 196 = 49
.. Vitamin A(IU) 5914 = 2979 5975+ 3011 7353: 3371
Vitamin A(RE) 1176 = 790 1231+ 1019 1428 = 957
vitamin D{1IU) 177 = 37 o271 :=91 ) 295 125
Calcium(mg) 640 . 285 604+ 219 645+ 215
Phosphorus(mg) 1049 : 310 ~—1087 + 269 1338+ 291
Iron(mg) 12.8= 3.9 14.0=+ 2.4 16.0: 3.4
Sodium({mg) 2614 = 892 2890 ¢ 1551 2315+ 757
Patassium(mg) 1945 = 406 - 2313+ 758 . 2877: 1133 7
(mg) 8.4: 3.8 8.5+ 1.6 10.6: 2.0

1ohd patient refused to complete 4-day diqt'recbrds
2moan + standard deviation

» . . L :
. "SFA = saturated fatty acids, MFA = monounsaturated fatty .
- ‘ acids, PUFA = polyunsaturated fatty acids

*n : . B
. P/S = polyunsaturated to saturated.fatty acid ratio
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TABLE 2.20 . . .o
- Mean daily nutrient intakes for three study periods: . .
famales : ‘
Dietary Baseline Period 1 Pcrxodllx _
component ' nwé n=é nes§ ’
’ -
Energy 2
kcal/day 1491 = 334 1510 = 379 1661 = 547
kcal/gm 278 27 + 8 29 = 11
Protein
g/day 57 :13 60 = 15 65 :19
g/kg 1.0:0.3 S l.1 2003 1.1:0.3
Fat , ’
Totallg) © 52 017 61 + 23 74 - 28
SFA*(g) 19,2 7.1 13.8 - 3.7 15.6 - 4.9
MFA*{qg) 19.2+ 6.4 ©17.1+5.0 19.6 6.1
PUFA*(g) - B.6 2.7 25:1 £ 13.3 33.0:14.8
P/S ratio 0.5:=0.1 1.7 0.5 2.1:20.6
Cholesteroli(mg) 292 :100 " 179 = 39 . 173247
Carbohydrace
®ralig) 208 = 70 192 = 55 197 = 74
Sugar -
Food(g) 58 = 56 45 + 56 48 = 42
Dialysate(g) 22 =62 1362 13- 58
.Starch(qg) 83 : 16 80 : 15 78:9
Crude fiber(g) J.6:=1.5 4.5: 1.8 6.4: 2.3
Dietary fiber(g) 13: 5 166 247
Ascorbic acidi(mg) 85: 50 - 91 =85S - 82+ 63.
Thiamin (mg) 1.08 = 0.25 1.32:0.58 1.71:0.59
Riboflavin(mg) 1.04:0.18 1.05: 0,35 1.03:0.29
Niacin(mg) 13.4+ 4.2 15.3= 3.5 14.7: 3.2
Vitamin B {mg) 1.2:0.5 1.320.5 1.5=0.58
Vitamin B (meg) 3.0:1.3 3.020.7 40.1= 16.7
Folacxn(méé 13233 . 139 = 46 159 = 36
Vitamin A(IU) 3871 = 2325 4967 = 1975 4800 = 13305
Vitamin ‘AURE) 704 £ 332 736 = 251 760 = 394
vitamin D(IU) 112 = 60 221 = 60 223: 69
Calcium{mg) 481 = 102 434128 463 = 195
Phosphorus(mg) 852 = 160 895 = 245 1116 = 352
Iron(mg) 10.8+ 2.6 11.1+ 3.4 14.3: 3.9
Sodium(mg) 1777 « 334 1322 =180 1498 = 365
Potassium(ing ) 1832 = 618 2001 = 537 © 2425= 706
Zincimg) : 7.0+ 1.5 7.4:22.1 9.4+ 3.0

1one patient died’

mean : standard deviation .

SFA = saturated fatty acids, MFA = monounsaturatcd facty
acids, PUFA = polyunsaturated fatty acids ‘

**P/S = polyunsaturated to saturated fatty acid raﬁxo
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For. the females, energy intakes we¢re similar tdﬁfhose
reported for the goneral population inxganada and the
Unitdd States(USDA 1980). However, during the baseline
; period the following mean intakes were below the
recommended levels: niacxn, folacin, vitamin A, calcdium
and zinc. Niacin intake was 93% of recommended folacin,
69%; vitamin A,88%; calo1um,60%: and z1ncy ﬁ&%.

Intakes of protein and vitamianelwere also below the’
levels considered 'to oetadequate for the kidney
patient.'Energy intakes and nutr‘ent'intekes increased as
the study progressed. ‘

’ ‘Average values in general obscure the range in
individual intakes. Table 2.21 shows a predigtion of the
risk of inadequate intake. These estimates are based on
data for the healthy population and verzﬂlikely
‘updereetimate)the probability of true deficiencies in a
group‘of patients witn kidney diseaset The intake of many
nutrients would appear to be inadequate with the oredicted:¢.y
deficiencies“decreasing during diet periods I and II. The
consumptionKOf-vitamin and:minera% supplements reduced the

. ¢ B
incidence of inadequacies for a w nutrients. However,

"inadequacies of intakes. of zi c, calcium, vitamin A,

_ vitamin B,, and protein were not decrdped by the use of
supplements. For a few vitamins the total intake from
food plue supplement was o:ej%lOOO% of the recommended

Table 2.22 presents:gae mean nutrient intakes pef -

Vsl
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TABLE 2.21 -

Mean per cent risk that.observed intake is below -
requirement for three study periods

Baseline "Period 1’ Period II
! without with without with |without with
supplements supplements supplements
n=12 n=ll, - n=l0
L
3 % % £ | % 3
Protein 10 10 2 2 11
Thiamin 3 o . 6 o | o 0
Riboflavin 7 0 | 12 0 10 0
Niacin 15 o | 6 0 5 . 0
Falacin 67 . 0 . 52 0 31 0
Vitamin B, 4 4 E 7 7 77 .
Vitamin B, 1 o ! o 0 o 0
Vitamin C. 31 0 6 0 13 0
vitamin A a4 44 | 39 39 33 33
Vitamin D 11 110 0 \ o 0
calcium " 65 58 '3 69 55 | |57 45. N
dron 5 FO 1 0o 0 6 1 -
Zzinc 36 36 25 25 | 7 7

Q‘



TASLL 2.22

Mesnadally Sietary iatake ex
(plt‘loog cilcgalories)

v

oressec 3s Nutlient densiciec ’

Baseline Period - Period (I
4 neé e M ne$ M ned
F neé f.naé r nst
Protein (g}
b} 42 43 49
r 38 40 39
Thismin (mg) ,
. L] 0.77 1.29 0.98
r 0.72 0.87 1.03
Riboflavin inmg)
M 0.90 0.82 0.3}
r 0.70 0.70 0.62
Niacin (mg)
[} 10.1 10.% 11.9
r 9.0 10,1 8.9
Folacin (mcqQ)
M 79 99 112
r 89 92 96
vitamin B12 {mecq) :
M 2.7 2.8 3.8
£ 2.0 2.0 6.1
Vitamin 8. (mg) ,‘-\~_\/r\\
n?® ‘0.8 S 0.9 1.0
. F 0.8 0.9 0.9
vitamin C (mg} .
M 39 59 52
f 57 I 1 49
Vitamin A (RE) .~
L} 712 738 3le
, r 472 187 45E
Vitamin D {1U)
“ I Y 162 169
r . TY - 146 133
Calcium (mg) .
M 187 L 36l 370
W F 323 , 287 279
tron (mg)
N 7.1 8.4 9.2
r 1.2 1.3 8.6
Tinc (mQ)
N T S.1 $.1 6.1
€ 4.7 4.9 5.7
Dietacy Cider (3) )
r ’ 1 14

120
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1000 kilocaloriés (nutrient dens?ties). The data . hf

_ ~collected show that the nutrient density for folacin gali
low in the méleé: ‘for calgium it was low in the £omaies.
For the kidheympatient whose caloric intakeimaQ be low,.
foods must be carefully seleéted to optaia—i\Piéh nut;ientl
denéity. "There was-a mqued Nmprovement in nutrient
dénsity during diet per{ods I and II especially for

» . . "
folacin, zinc ' thiamin and fiber. For the males,

nutrient density for thiamin improyed’fromyoﬁgg mg/loqoﬁ
kildcaloriesAin the baseline period to 1.29‘iﬁ diet period
I and 0.98 in diet periaod IT. For the females} nutrient

" density fqg thiamin improved from 0.72 mg/1000 a
kilocaquies in the baseline period to 0.87 in diet

*

period I and 1.03 in diet period II. Nutrient density for

/

[ o

folacin improved noticeably throughqut the sgudy. For the
males, Eolaqin density increased from 79 mcg/1000
kiibcalories in the baseline period to 99 and 112 in the

- modified diet periods. For the females, fplacin density
increased from 89 mcg/1009 kilocalorieg ié,the baseline
period to.92 and 96 in the modified diet periods.. For the
males, the improvement in folacin inﬁhkg;gggﬂﬁfthat ﬁhey
could meet the tecoﬁmended amount per 1000 kélocalcriesj
(94 mcq). Vitaminvasydeniity increased throughout the
study butvthere was_littlé impact oh protein density.

: Zinq;dehsity'inqreased-throughouﬁ the.stgdyz for the
'méles it incféaéed ffom 5.1.mg/1000 kilocalories to.6,1

mg/1000 kilocalories in périod II;” for the females zinc
\ ‘ : . .



densgty 1ncreased from 4 7 to 4.9 and 5. 7 mg/l‘Oé”;W
kilodalor1es. : ST ' S :

" 6.2 ‘Sources ofﬁhutrlehts{
The food 1ntakes were assessed in terms‘of food
groups. The average quant1ties of food consumed in each
category appear in Tables 2 23 and 2 24. The average total
| we1ght of food consuhéd by pat1ents was low 1n comparlson
. to the average Canadlan, but.—an 1mprovement was noted 5
"‘throughout the study.; In perlods I and 1T
"sugaracohta1n1ng foodr1tems decreased notably._ This
resulted from counselllng patlents to choose energy
“isources from more nutr1ent dense foods that had less
yeffect on serum tr1glycer4de levels.; otal energy 1ntake
Efpervday 1mproved throughout the study, for males from
1652 to 1674 to 1744 k110ca10r1es~r for females from 1491
to 1910 to 1661 kllocalorles.‘ Prote;n 1ntake‘also | L
flmproved throughout the study - as . follows: for‘males-from

&A

'h70 to 72 to 78 grams per day, for females from 57 to 60
.to 65 grams per day._ ‘ R |
| Mé%ts and dalry products are of spec1al 1mportance‘
}for their nufrltlonal contrlbutlon. However, for the o
"kldney patlent, there is a- restr1ctlon on the 1ntake of

qthese~foods. The cereal group can make a s1gn1f1cant

¥,

'contribut1on to the dlet, espec1ally 1f whole grains are .

'.}consumed. Table 2, 25 shows the contrlbutlon of cereal
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TABLE 2. 25 s ;
Contrlbutlon of cereal products to nutrlent 1ntakes
- S B _
‘Baseline .‘Period I ~ Period II .
M -  F. M P M e
n=6 °  n=%" | n=5 = n=6 n=5
Grams of cereal products ‘ o
260 151 ['222 114 224 141
refined 173 = 114 | 144 82 80 41
unrefined 87 . 37 78 3} 144 -100
. Energy kcal : '
Vo524 411 471 312 - 538 436
Protein(g) | ' _ B | «
: = 14 13 | 14 10 19 16 -
Dietary | | : o V -
'.fiber(g) 5 5 7 15 13
hiamin(mg) “
- 0.60 ’0.48 0.86 0.77 0.84 -,
Vitamfn B (mg) - - N ) ‘
0.2 0.1/ 0.2 0.1 0.3 0.3
Folac1n (mcg) - ’ » .
45 45| 63 36 78 . 65
vitamin A (IU)- . ] :
- 4734 116 60 : 0 74° 0
Zinc (mg) _ ; ' - ‘
1.8 1.5 1.7 1.0 |- 3.1 2.7
Iron (ig) - S o .
5'1 \, 402 ’ 5.9 3.4 . 7.4 404
Vitamin B12 (mcg) o ; v - ,
0.38 - 0,06 0.05 - 0.06 0.07 0
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_products to nutrient dintake. During diet period II, the

increased emphasis on whole grainlcereals.reshlted not
onlg in an increake in fiber intakelbut alsc an increase °
in the‘intake of many other nutrients. In addition, whole
:~grain cereals are:of spec1a1 1mportance as a goodvsoJrce.
hof many trace elements we do not ?outlnel§ assess. Diet
counselllng 1mproved the overall quality of the diet in
add1tion to altering the gquality of fat and carbohydrate
‘consumed., One maJor dlfference in the 1ntake of d1et
';per1ods I and II, compared to the 1ntake of the baselxne
_period, ‘was that the nutrlents were obtalned from a

]

greater varlety of foods.~

- . ‘\ .
7. Relation between-dietary intake and parameters of

health status .

Presented.in Table 2.26 are Pearson cdrrelation
COefficients'comparing_serum lipid.data with;selected-
"micronutrient intake parameters in the three study
-periods.} A signlficant pcsitive4correlatlonzwaS"noted
between the'per‘cent'risk of-dletary zinc deficiency and
serum triQIYCeride levels. A significant negativev‘ |
| correlatlon was notedvbetween the per cent risk of folacin N
‘deficiency and’serum HDLécholesterol levels. It should be
‘noted that these patlents were heavxly supplemented w1th

‘folacin and the level of total folac1n 1ntake (food and
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'TABLE 2.26 DR R .
Pearson correlation coefficients: mean serum lipid levels

vs. meap dietary micronutrient levels in the three study
periods ' o

Variab1e  o ‘Serum cholesterol
Serum e
triglyceride

total VLDL -+ LDL  §BL

Dietary zinc - % risk of deficiency

*. o . .‘ “
+0.448 +0.137 . +0.43Q +0.186 -0.377 ~

-Dietary'folgcin -~ % risk of deficiency
S . 4 . R R
. +0.396 +0.037 +0.391 +0.102 -0,455 ?'

\

\

= ;Based on data for 12 sUbjecté, 3 study periods

'2Corr¢lation coefficient significant

.

p <0.01
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TABLE 2.27 3 o , :
Pearson correlation coefficients: -"at risk" nutrients
(énergy, protein, folacin, zinc) vs% dietary parameters
J ) . : : . : .

‘variable " Energy ,Protein . Folacin Zinc
kcal g ,-. 8 risk % risk

G

s

:

Energy (kecal) -

s B ] I *
+0.783° © -0.482 . ~0.543
Protein (g) l
: *x * ' **
}0;783 . =0.488 +=0.626
Carbohydrate (g) ‘ |
» ok _ : v
+0.793 o : o ) '
Fat (g)’ *x ' Ex | * ok
+0.873 +0.769 .- -0.475 = -0.566
'V.j.taminw‘"B6 (mg) x_ ,
W ok 'L - 'L
+0.727 © +0.803 -0.689 -0.552
Folacin % risk < 4 . o
* : * . ' L ke
£<0.482 -0.488 : +0.590
3 ‘ ) ] \ \
Riboflavin 8% risk - : . : ‘ R
T e *x R
-0.623 : _ - .+0.623
Niacin % risk
TS *k
-0.583 . +0.591
Ascorbic acid % risk
*
+0.492
. : \ 3
" Vitamin-A 8 risk .S
- T ' ek ‘ 'L
~0.582 -0.624 +0.685

Zinc % risk . .. ‘
3 . S * %
-0.543"  -0.626 . +0.590"
- Calcium & risk k

. * & RN R
. -0.580  =~0.610 4

1Correlq‘ion coefficiept significént
® C
**p <0.001
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Correlations of bLochemical/d1etary indices whxch achleved

'statlstical significance

w
<

Correlation ~ Correlation Significance
h ' ’ coefficient level (p)
Serum creatinine vs. -
% risk of folacin‘'deficiency +0.491 . <0.01
Hemoglobin vs.
dletary protein (g/day) +0.456 <0.01
- Hemoglobin vs,, * :
$ rlsk of calcium deficiency =~ -0.459 <0.01
Hemoglobin vs. : :
% risk of riboflavin deficiency =0.503 ° <0.01
Serum calcium vs. ‘
% risk of folacin deficiency - +0.470 <0.01
o | e _ , :
Serum albumin vs. _
dietary carbohydrate (g/day) -0.601 <0.001" -
Serum albumin VSI 1 , > '
dietary energy (kcal) . —~0.556" <0.001
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supplement) was over 2000% of RNI throughout the study.
However, folacin occurs along witg other essential
nut:ienEs in.foods and it was notee that the folacin
density of the diet improved during the study. ‘Folacin is
an indicatot of ‘the general quality of the diet.

The interrleationships netween'different nutrients in
the diets was investigated furtner."Table 2.27 presents'
Pearson correlation coefficients comparing tne.nutrients

‘that appear to be of importance for the kidneyfpatient
’(energy, protein, foiac1n, 21nc) and many dietary
parameters. Daily dietary intake of nutrlents is
exptessed both quantitatively and as & risk of nutrient
deficiency ‘ Significant negative correlations were noted
between the % risk of folacin de£1c1ency and energy 1ntake

3
(p <0.01), ptoteln intake (p <0.01), fat. 1ntake (p <0.01)

tand vitamin Bg intake (p <0.001). Significant positive

E%rrefgtions were.noted between the % risk of folacin
def1c1ency and the & risk of vitamin C def1c1e y 8 ;isk
~of Vitamin A deficiency and % risk of zinc deféiency. ‘
Protein intake sheyed highly significant correlations with®
most of the dietary pagemeters‘eValuated. Animal protein
is an excellent'seurce of many essential vitamins and o
inorganiC’elements.
,Relatienships between dietary endibiochemical

parameters were also investigated. Table 2.28 presents
correlatiens of biochemical/dietary parametets which

‘achieved statisticai significance. A positive correlation

- x
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was found between serum creatinine level and % risk of | .
folacin geficinecy (b <0$pl)‘qnd between serum c§1pium

levels and $ risk of folacin deficiency (p <0.01). A
significant positive correlation was noted between dietary
protein irntake and hemoglobin ievels (p <0.0i).
Significant negative correlations were noted between
hemoglobin levels and % risk of calcium and riboflavin
deficiency (p <0.01); significant negative correlations

were also noted between serum albumin levels and energy

intake (p <0.001$y and carbohydrate .intake (p <0.001).

- The principal findings regarding nutrientiintake and
'Vits effect on health status as revealed in this study are

as follows (shown on Tables 2,15, 2.18, 2.26, 2.28):

energy intake was correlated with HDL-cholesterol
(r= +0.463; p<0.01) _
- energy intake vé. seruh albumin (r= -0.556;‘ p< 0.001)
- carbohydrate intake vs. serum albumin (r= -0.601;
p <0.001)
- sugar vs. serum total cholesterol (r= +0.781;
p<0.001) |
- sugar vs. serum LDL-cholesterol (r= +0.688; p <0.001)
- starch vs. serum iotal cﬁolesteroi (r= -0.482;
p <0.01) |

\
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dietary fiber vs. serum triglyceride (r= -0.476;
p<0.01) _

vdietary fiber vs. serﬁm VLDL-choiesteroi (r= -0.446}
p < 0.01)

prelein intake vs. hemoglobin level (r=+0.456;

p< 0.01) |

% risk of calcium deficiency vs. hemoglobin

(r= -0.,459; p< 0.01) |

%'risk of riboflavin deficiency v$. hemoglobin _
(r= -0.503; p< 0.0})

$ risk of folacin deficiency vé. serum creatinine
(r= +0.491; 0 <0.01)

$ risk ;f folacin deficiency Qs. serum HDL-cholesterol
(r= -0.455; p< 0.01)

% risk of folacin deficiency vs. serum calcium

(r= 4+0.470; p< 0.01)

% risk of zinc é;ﬁtciency vs. serum triglyceride

(r= +0.448; p<0.01)

.



- \ DISCUSSION

~ In general, the diets were well Accepted by the
patients. All subjects completed the study, except one
female whb‘died before its cgnéiusibn; At the outset of
the modified diet period I (fét-modified diet) some had
difficulty consuming the prescribed quantities of
hargarine and vegetable oii. After Qiscussing ways to use
the items, however, there was less of a probleﬁ. The use
‘of. nuts and seeds was readily accepted by some who
‘continued to use them throughout the study without
constant encouragement. The fegular use-ofvsuga;-reduced
products was well accépted by all patients. 'There was
»reluctancebto bring proteiﬁ intake up to the desired
‘level, but‘it did increase from an average of 0.9 gram per
kg éo 1.1 grams per kg duriﬁg the study. |

'>The combined fiberj add fat-dejfied diet (diet.
period I1) was also wellhaccepted;an; tolerated. The
pétients appreciated that the purchase of special products
‘was not necessary; the increased quantity 6f dietary
fiber wasxqbtéined from readily available foods. .Good use
was made of both the high-fiber recipes provided and tﬁe
suggestions for ways of incorporating oat bran into the
diet. Several patients indicated that they were able to
decrease or discontinue their daily use.of laxé;ives yhilé
on this regime. Dietary fiber intake increased from

\\.-c-'
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> 11Vgrama per day in the baééline.periQd to 16 and 25 grams
per day in modified diet periods 1 andrII. This is not a
large increﬁse, consideiing‘that the average fiber intake
of the British population has been estimated at 20 gramé‘
‘per‘day (Bingham 1979)1 |

The major emphasis of the modified diets was on the
type of fat and carbohydrate consumed but improving thé'
quality of the diets in other respects was also ‘
encouraged.

After completion of the study, one patieht‘wished to
remain on the study diet stating that she preferred the
exchange type og‘system to other forms of diet sheets.

She also stated.thag‘shefelt better on ﬁhe die;S than she
had prior to the~study.‘ One male, who had to discéntinue"
‘his diet several times because of peritonitjs, stated that
he felt better during the periods when he‘was able to
folloﬁvhis individualized meal plan.

. Fogf-day diet records were used for the qhantitative
assessment of digtgry;fntake. In‘long-term studies, diet
records make_pégsv"ie the collection of sufficient data on
each individual\to obtain nutrient values representative
of the subject's usual .intake. 3For‘each patient we
obtained a total of 44 days of dietary intake data, far
more than is usual in studies of this fype. One dietitian
collegted all-%’e data and revieﬁed them wiﬁﬁ the patiénts
'to minimize errors of omission. Poor estimatioh of

serving portions and incomplete collection of data are the

<

€
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The patients successfully modified their usual d
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to alter the fat composition (1ncreaeed P/S ratio AQ
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decreased cholesterol) and the carbohydrate compo{igﬂ

?fo

(increased fiber-conthining foods). Although wenpmehned to
alter the distribution of kilocalories so that energy from
fat was 40%, from carbohydrate 45% and from protein 15%,
we found that throughout the study the energy dietribution
of the  baseline perlod was maintajned. In the baseling ~ &
period, energy from fat averaged 33%; from carbohydrete

51% and from proteln 16%. v

. By modlfymg the fat content of‘ the diet the w ‘;
ratio of 0.4 of the baseline perlod;,'s increased }_
significantly (p<0.001) to 1.5 in diez'period I and 1 7 in
diet period 11. 1Inadvertently, the diet’counselliha in
diet perlod I resulted in an 1ncreased dleehry fiber
intake as well as a mod1f1cation of the quality of fat
consumed. However, the increase in dietary f1ber~intake
from 12 grams ih the basel%ine period to 16 grams in diet
period IdwasAnot significant; it resulted mainl& from an
improvement in the intake of fruits and vegetables. In
diet peiiod II, the combined fiber- and fat-modified diet,
mean dietary fiber intake increased to 24 grams per day

(p 0.01) The,additional giher was derived largely from
cereal products including ehole grain products and odt
bran.

In thig study the fat<modified diét caused a
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‘»élgnlflcant reductxon 1n the serum trlglycerlde level
t“(p <0 05) anq total and LDL serum cholesterol levels
f;(p <0 Ol, p <0 05). The decreases in tﬁé mean levels ofu
triglycerldes, total cholesterol, LDL-cholesterol and o
- VLDL~- cholesterol were 26% 14%, 16% and 25% respect1vely
";In th1s study the fat—modlfled diet resulted 1n the most
| 3pronounced lipid lowerlng effect and yet we found no |
A‘correlatlons between the 11p1d components of the dlet and |
.,serum 11p1d levels. Thls problem has been encountered -
- many times before and was recently dlsgussed by L1u et al .

(1978). They suggest . that 1ntra 1nd1v1dua1 varlations |

’have a marked effect and that there 1s a comblned effect

"~of dxetary saturated and polyunsaturated fatty ac1ds on‘”

'serum cholesterol.

In thls study i art/ emptedsffo obt,aln

'11p1ds. Theqstatﬁstlcal method we used for test1ng ‘5

©

.ydlfferences 1n llpld levels be“'h
'ﬁertods, ‘the ana1y51s;f£?h 5
, R B ]
to be apprgbrlate when there ige

.athlghvdegree ofﬁpatlent ,w"
to patlent varlablllty.ﬂ

The comblned fxber—,anq%fat—modlfled diet was .

a
Al

”;fegiive in lowerlng serum llpnds. It further gecreaSed "

,?the 1ipids to obtaln total rednctlons of 31% for

4

w-triglycerldes, 18% for total cholesterol 20% for o R
. h v
QTLDL-cholesterol and 29% for VLDL-cholestexol. It ;sjf,;f_

L v'.‘q : E W,,.ﬂ_ S : ‘ . » o ' ‘ .. T ‘//“



| unlikely that thls isvmerely a carryjover effect from
‘,period-I.t Albrlnk (l98/) found that thereiwas'no carry:
__over effect on serum tr1glycer1de levels and that for |
serum cholesterol the effect was gone by day four and for
HDL levels by day elght. Th1s reflects the 1onger
turnover‘timebof HDL and LDL than VLDL. In this study

each period was three months in length and the results
“~ ‘ : -
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should not be affected by a carry over effect from‘periodT"

-

1 to’period II.

To date, dletary treatment of hypertrlglycerldemla

of pat1ents under901ng malntenance d1a1ys1s has focused on"

the restr1ct10n of carbohydrate (Sanfellppo 1978, Cattran
1980) We were sucessfdﬁ 1n lo%&rlng trlglycer1des u51ng

- a more normal dlstrlbutlon of calor1es (the carbohydrate
ylntake was 46 to 51% of kllocalor1es) However, both the
.-amount  of carbohydrate a@d the type of carbohydrate are
1mportant., We empha51zed complex carbohydrate from grains
‘and'cereals, fru1ts and vegetables. -Complex carbohydrates‘
are generally found to reduce serum 11p1d levels but the |
‘spe01f1c effects are. yet to be-deflned., Jenklns (1985)
successfully lowered serum tr1glycer1des and total and LDL
serum cholesterol by modlfylng cereal products in the dlet
to lower the glycemlc 1ndex (used ryg breads, oat bran. "

K 7"»'

: W
: bulgur, beans, barley, spaghett1) Dletary fiber 1ntake ?

f-;was 23 grams per day. !n our studuvthe use of unrefined

9; .
cereal prd%ucts was.encouraged, esp;
9]Cereal 1ngake waé{altered as follows;’;the m_:ajOri'tyf'ovfam

. e
LT s

o -

?ve

1ally&in>period,II.



) (p <0 01) and between starch and ‘seru

C(p <0.01). R

Pl
“

intake was from refined products in the baseline and

per1od I, whereas the majority was from unreflned products

“in perlod Il The level of dietary flber 1ncreased at the
“same time from 11 g in the baseline per:od to 16 g in

: perlod I and 24 g in perlod II.. The sources of fiber in |

period II were: cereal products 56%, vegetables 19%,

fru1t 18% and nuts 7%. Dietary fiber includes

‘polysacchar1des ‘such .as pectlc substances, vegetable gums,'

hemlcelluloses, cellulose and the non—carbohydrate llgn1n.

2

VWe obtalned 51gn1£Lcant negative correlat1ons between

"dletary fiber and serum tr1glycer1des (p <0. 01), d1etary

fiber and serum VLDL cholesterol

¥ cholesterol

|

xpatients undergoing COntinuggs %mbulatory perltoneal

. d1a1ys1s because they absorb glucose from the d1alysate

'between sugar and serum total cholesterol levels

‘solutlon several tlmes a day. The glucose concentratlons_

of the d1alysate solutlons vary from 1 50 to 4 25%

depending on whether or not it 1s necessary to control

f1u1d accumulatlon and/or elevated blood pressure. We

~found that glucose from the dlalysate solution contrxbuted
from'63 to 464 kllocalorles per day. 'In general the CAPD

4,pa;ients had h1gher ‘blood 11p1d levels than the HEMO

x
patients. We found a 51gn1£10ant pos1t1ve correlatlon

%
(p <0. 001) and between sugar and LDL-cholesterol levels

¥
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(p <d.001).v,McGandy,et al (1966) reported.that‘serump
cholesterol levels were slightly?higher during{a

sUgar—rich diet than when starch was Substituted. THE- -
‘usual effect of h1gh carbohydrate intakes is con51dered‘x9 '
be an increased 1ncorporat10n of free fatty acids into
plasma trlglycerldes and a decreased hydroly31s of
triglycerides (Waterhouse 1964,hFarquhar 1966).  Albrink
(1986) suggests.that d1etary fiber protects agalnst the"'
lipid elevatlon effects of sugar. However, Albrlnk was
using high,levels of fiber in the d1et (86g). We found a
significant negatlvé correlat1on between flber 1ntake and '

)\ \
serum triglyceridé: %<0. 01) and between fiber 1ntake and

'VLDL—cholesterol (p <0 o01).
| Adequacy of energy and prote1n intake is essent1al if

patlents are to maintain nutrltlonal homeostas1s. In this
study, energy and proteln 1ntakes 1mproved dur1ng the
n1ne-month perlod. For the females, energy 1ntake
increased from'l491 k110calor1esn(27 kcal/kg) per day in
the.baseline period ‘to 1661 kilecalorieS'(ZQ kcél/kg);per
day'in period'II,' For the females, mean protein 1ntake -:
1ncreased from 57 grams'per day (1.0 g/kg) 1n*the basel1ne
-perlod to 65 grams per da;\fé 1 g/kg) in per1od II.' For'
‘the group thls level of 1ntake 1s acceptable and is very

similar to -the intakes reporteqyfor,SB yearuold womenjln
: the us Nationwide.FOOG Consuﬁptlon survey l977-78 (1522

k110calor1es,_65 g prote1n) Un@ortunately, the energy

1ntakes of ‘the males in the study were unusually low.~ For

1
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the males, mean enérgy intake 1ncreased from 1652 -
kilocalories per day (22 kcal/kg) 1n ‘the basellne period
to 1744 kllocalor1es per- day (24 kcal/kg) in period II.

‘Mean protein: intake increased from 70 grams per day
0.9 g/kg) -in the baseline per1od to 78 grams per day (1 1
‘g/kg) in perlod Il. These intakes are~much lower than

«

intakes reported for 5? year old men 1n the»US Nationwide.
" Food Cdnsumption survey;lS?l-?é; in thisdcase mean,energxy/
intake was 2148 kilocalories.and mean prote}nA%ntake‘was~
a90 grams per day. Intakes recorded in our'initial survey
of d1a1y51s patients were h1gher than the intakes of the
males in the~study._ In the survey mean energy intake for
the males was 2110 k1localor1es, mean proteln 1ntake was \_

74 grams. The men in the study were not sma}ler or older -

than the men ‘in the survey; our calculated énergy o

N . . . |
7 o \

-allobanCeSEfor'both groups‘werevvery s1m11ar. However, .\
illness was a'factor.'vThe men in the study eXperienced"
'much_illness,wespecially in period I, when lllness.
affected fiveQOUt_of-the‘six men. In factnforrtwoymen,
both of whom-had surgery'(for one,“a-coronary,bypass),’
energy intakes throughout the study were less than -
calculated basal requ1rements. Of course we may not have
been able to adequately assess usual d1etary 1ntake
because of the 111nesses. It is also poss1ble.that some
of these “men have adapted to an energy def1c1t over a

‘ lonqer.per1od of tnme. On the other hand, we may_have‘

lncluded in,thevstudy, men with»true deficiencies,of}
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‘intakes compared with requirements. However, illness

amoﬁg_dialysis.patients.is not unusual; for the CAéb

%)

petients‘peritonitis is.a,well documented pfoblem. "The

intakes wenhaye‘documented may indicate the difficulties

~in maintaining adequete dietary intakes when appetite is .

poor anq energY‘and protein needs may be higher.than usualz
because of hypercatabolism.,

' In thie-study, Qe found a positive‘ce;relation'
between brotein intake and hemoglobin levels (p <0.01).

In addition, hemoglobin level was corrleated with § risk

_of riboflavin deficiency (p <0.01) and with % risk of

calcium deficiency (p <0.0l). The correlation between

"prbtein_intake and hemoglobin level ie an important ohe;

w

a relationship between protein intake and hemggiobin level
) ' | A “ "

has been noted by others (Hill 1977, Anonymous 1979).
However, the effect of kidney disease:on'hemoglobin level

must also be taken into account. -

In this study'we‘f0und that energyhintake was

'correlated with several biochemical paremeters;'.positive

correlation between energy intake and serum

1

HpL-cholesterol.(p'<0,01); negaﬁlve correlation between

energy intake and serum albumin (p <0. 001). The

"relat1onsh1p between energy intake and albumky level would
 have been expected to be p051t1ve however, enetgy intake,

serum albumin levels and body welghts fluctuated ‘with

111ness. _
- The important finding was the extent to which therg -
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.were correlations between biochemical ard clinical

: abnormélities and intakes of nutrients which were low
' relatxve to “the majnrlty of intakes of that nutr1ent. vThe
results 1ndicate that for some patlents, poor dietary -
'1ntake is contrlbuting'to cllnlcal problems and poor
health status. There are prospects of'improvementS'in-
" health by improving food intake. jn“this study, the |
following coprél;tions 3ugge§t:that improvements in
»_.nutfitionéllstntue may result in.improvements‘in'the"'
| he*h of the pa‘tlents. |
% risk of d1etary folac1n def1c1ency and serum
creatinine (positive p <0'01),; N
$ risk of dietary folacin defiéiency and'serum\calcium
j(posi;iveAp (O.Ql)
»% risk of dietary folacin deficiency -and serum
HDL-cholesterol (negative p <0.01) |
% risk of dietary zinc¢ deficiency and. serum triglyceride
(positive p <0.01)
Folacin and zinc are two nutrients which appéar to'be
COmmonly.deficient in diets of the kidney pafignt |

undergoing maintenance dialysis. Folacin-intake has béen

found to be a rellable 1ndicator of the general qual1ty of

.

a diet. Folacin and zinc are not- commoqu evaluated but
should be specifically ensured for nutritional adequacy.
These nutrients occur in foods in cdmb1nat1on with other
esséntial nutnignts,fand what is moge important, the

ratios of nutrients.in foods is usually ﬁore favourable
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for'optiﬁal nutrient utilization thah i§ the_result when .
supplements are used (Solomons 1983, Rosenberg 1982). We
must be cautious abouﬂ,cfeating nutrient imbalances.
Intéractiéns between‘nutrients‘can@iltér their
availability with the result that a seemingly adequate .
intake may not meet the needs. . |
The relationships between dietéry intake of these
patients aﬁd parameters of.héalth stétus suggest that
close monitoring bf‘food,intake‘is warranted. We have
picked out four nutrignts ("at‘risk" nutrients) we have
found to be at éreatest risk in this s;udy: energy,
brotein,.zinc and folacin. Diets of patients undergéingfv
maintenance dialysis do not contaiﬁvfoods and nutrients in
the same proportidns as consumed by thé‘pophlafion as a ‘
'whole. We haye found that carbohydrﬁtes, if chosen
wisely, have an important contribution to make to the
total diet of the patient (Symposium 1985). |
This study has indicated that dietary manipulation,k
‘aimedbat modifying the quality of fat and carbohydrate
consumed put withou£ major alteration in the macronutrient
content, may result ih decreases in serum triglyceride and
serum chbiesterol,. The dietary changes provide a ’
Jlutritionaiiy'adeéﬁaté dieé and, unlike those made in
previous studiés, can be achieved by the free-living

patient maintained on dialysis. -



CONCLUSIONS

Two lipid-lowering diets were tested on twelve

hyperlipidemic patients undergoing maintenance

i

dialysis. One was‘a,fat—modified diet, the other a

combined fiber- and fat-modified diet. Dietary

manipulation resulted in a significant reduction in

serum triglyceride and total, VLDL and\LDL cholesterol

by comparison with the mean lipid values for the

re
t

baseline period.

Mod1f1cat1on of the quality of fat was achieved by ’

,substltutlng 01ls and margarines of high. P/S value for

more saturated fat in the diet. The P/S ratio of the

diet ‘was increased "from 0.4 in "the baselln§/pec;pd to
/ B
1.5 with the fat-modified diet and 1.7 with the

cémbined fiber- and fat-modified diet. Cholesterol

intake was decreased to less than 300 mg per day.-

Modification of the qﬁality of carbohydrate was
achieved by(éhbstituting whole grains for more refined
céreal produéts and by iﬁcreasing‘the intake of friuts
and vegetables. The dietary fiber content of fhe diet
was increased from 12 gréms4;n the béselinéiperiod to
iﬁ grams with the fat-modified diet and 24 grams wifh_

the combined fiber- and fat-modified diet. This is

144



still not an unusually high intake for ‘a free-living

individual.

| The'distribution of Calories varied very little

throughout the study. Calories from fat were 33 to

37%, carbohydrate, 46 to 51% and protein 16 to 17%.

The distribution of Calories-is Similar to that of the

diet of the average Canadian.

A significant amount of sugar is absorbed from the
dialysate solution when patients undergo continuous
ambulatorynperitoneal dialysis. 'In this study,
glucose in; the dialysate contributed 63 to 464
kilocalories per day. Significant positive

correlations were found between sugar and serum total

cholesterol level (p <0.001) and‘between sugar. and

LDL-cholesterol levels (p:<0.001);

Modification of the quality of fat and carbohydrate in

the diets of patients undergoing dialysis is

acceptable and well within the framework of usual food
habits. Diet modification may be useful in
controlling blood lipid levels ; it has the potential

to reduce the risk of accelerated cardiovascular

‘disease.

Significant negative correlations were found between
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dietary fiber and serum triglycerides (p< 0.01),
dietary fiber and serum VLDL—cholesterol §p< 0.01) dnd
between dietary starch and serum total cholesterol

(p <0.01).

A major problem for the patients studied was low

intake of protei* and Calories, espec1a11y with

~illness such as peritonitis and surgery.  Reduced food

- intake was associated with decreased intake of hany

nutrients including zinc and folacin.

Poor dietary intake probably contribdtee_to poor
health status for some of the pat%ents in the study.
Mahy significant correlations were found between
nutrient intake and biochemical parameters including:
protein intake VS. hemeglobin (r= +Q;456; p< 0.01)

energy intake vs HDL-cholesterol (r= +0.463; p< 0.01)

- 8 risk of dietary folacin deficiency and serum

creat%ﬁine (r= +0.491; p<o.01)

8 risk of dietary folacin deficiency and serum
calcium (r= +0.470; p< 0.01) .
% riek of dietary folecin deficiency and &
HDL-cholesterol (r= -0.455; p <0.01)

% risk of dietary zinc deficiency and serum

‘triglyceride (r= 40.448; p< 0.01)

The nutrient density of the.diet was incteased with v
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4
a o~ 4

diet‘éoungg&lgng thﬁ!ffbcuged on regulating the intake

- of many nutrients on an individual basis without

overly te&iin;

! _
11. Dialysis patients are at high risk of nutritional
deficiencies. An important objective of nutritional
management is to achieve a high ratio of nutrients to

Calories.
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is more effective in controlling high blood 1ipid levels

Appendix 1: Consent form N .
. CLINICAL INVESTIGATIOQ ONSENT FORW > N

TITLBoO? kESEARCH PROJECT: A study. to examine the effect of dietary
R ‘ ~ treatment on- blood lipid 1eveos.

- . R o 3 e : . : ~

EXPLANATION OF PROJECT: :

Patients undergoing perttoneal dialysis have elevated levels of"
lipids, or fatty substances, in their blood. These high lipid levels
contribute to atherosclerosis, which leads to heart and blood vessel
disease. The purpose of the study is to find. out which of two diets //'

'

The study will 1ast for nine months. " For the first three-month!

’period you will be interviewed by & dietifian to .obtain intormation.v
".about your food intake.. For the next six months you will be placed
‘on two speciel diets. the effect, of each of these diets will be
:studied for a three-month period. One diet will be a fet-modified

‘ diet. thi otber diet ‘will . be a combined fat- and fiber-modified die

You will " eceive regular diet counselling from a dietitian. We

L regulerly interview and perform lab tests on all sub)ects in th study.

Q

LN , . ‘ «
My physici n, Dr.5~. ;e R , has expl&ined to me

thet I will be intergiewed by a dietitian each month when I visit the

“hospital ~In addition, the dietitian will be helping m¢  to modify my -
‘£ood intake. - 1. will be in;olved in: the study for epproximately nine
Uimonths, The’ dietary treatment may. not necessarily Mave benef: Cial
. results .but: on ‘the other hend it will not have harmful side’,u

fI will receive the beet eveilable supportive medical care througnout L
\the study Pour extre "blood tests will be performed so that blood o
~,Iipid levelehcen be followed. , B , o ,1 e

'v.w

: I certity that “the procedure ' escribed:to me, and any>§uestions'

“that I have asked, have- been nswered to my satisfaction. I have been

informed of alternatives to articipetion in thisA;tudy ‘and understend\

3'thet b have no obligetion to consent o enter this study and that I will

etill receive the best iVaileble medicel eere if T do ndt consent. jﬂﬁf.



’:,a O' '.\}; o
"
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bl ]
- "
‘ Y . / ﬁ" ‘ - 2 -
‘1 understand also that I am free to withdraw from the study at
any time. I have béen assured that records relating to me and to my
. ‘care will be kept confidential and that no information will be
"released or printedvtha; would expose my personal identity without my
permission. ' ' o o
I ' A : . ".{? N N
{ I have read and understapd the above information and hereby consent
to participate in ‘the study. Lt S o
o - L e :
+ ) [ ’ i

" patient's Signature
o

o -
f'ﬂﬁﬁ, ‘ ~
. Witness n . Date -
» o
hd A
: “ .
e K I
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- possible and also the brand names o

A A ' - ”7 g : ‘
Please use the-N\\§“ {

following sheets to re‘ td everything thlt you '

or if' X for the speci!ied 4 days. zat as you nOrmally ‘would if

.-{ .
=" keeping this ‘record. We suggest that you urite the

whila eating or just after yoﬁaminish Oating since
if!icult to recall in deta11 1.ter' y\?‘ ‘_mi

‘f't the top of each page please write the date of the day !or

which you are providing the information. Use as. meny ot the

Py -

oA
tollowing pages as you need to record YOUIANGBII. In the firit column

list the time of day the food or beverage was consumed. In the

cecond column list the amount’ consumed as a volﬁme, weight. number of

pieces etc. Whenever possible copy the portion size or the appropriate

portion eaten from cans, bottles.and packagqs. ),4
Por the foodrdescriﬁtion plea e g!ﬁ‘ us as many detuils as

Smmercial products. Please, .«

A

reeord the method of preparaticm for examp’wraw, baked, boned etc.-,

and whether the 1tem was fresh, ‘canned, or frozen.' Please record

LS

any additxons such as salt, sugar, butger or gravy.‘If you eat a

h casserole. stew or other mixed dispes we would be very 9ratefu1

if you could incluae the recipe on the blank pages at the baektand

. - . e B s
5 - ¢ . w
v L L

remember to record how much)of the whﬁle recipc you acgyaliy consumed

-for example, one half, one third etc.

!

r ) ;.
Remember to record all snacks, qum, candy,,llcoholid or 6ther
bQVerages, cough drops. vitamin of ninirnl suppIements and ‘the

anount that yoﬁ consnmed durinq these 4 dnyl.

_are shown on

LY N
P ,-.'” TN
“

f osome. examplel of incorrect and correo:rregg;

- -
s, <

e

1091 : l‘“.; "bv
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pa-

&
Vrlting ydur food ncozd.

: -»
th. following pagﬁ.- “When f!ﬂh‘fﬁ
1uaqin¢ thlt ‘soriéone wanegﬁip plicaet ¥

Wy mcalt as elosely
“‘k""vﬂ ‘m o

R

1 p.‘ibl.o .. . : ""’. . 0 3
Thank you for participating in this study.'
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L \ . ¢ '
SORRECT METHOD 'OF COMPLETING A 4 DAY FOOD RECORD s
. pate __'June Sth @

© o ‘

‘Tine of Da . Amount . peseription = . . g ‘;%
e ’u‘ N Y N "“ . . 1 ’i’ s . :‘:3’,;'3.
! , ‘ ) < "'v yg’@iéo‘ "’,g; k\'

'&‘gamg%iliteﬁs&i . as tcastcd vﬁﬁltc brud o f‘?‘,{ ,

B . - - N . L [V 4 1

o 3 Tbsp ° ‘ ' Kn!t Strawberry jam
@ 60z perked coffee
1 tsp ‘ : sugar
2 Tbsp homo milk
_ ‘ ' o« ., o
"12:15 " 4 100z can. ~ Campbell's chicken nocdle. saup '
: 1 slice o rye bread’ .
3 x3'xk" slice baked ham & ‘
/ "1 Tbsp nayonnaiu
_3~-§' iameter . Oreo cookiu
630 pn,\‘ . J1 - Y hamburger: ‘bun
3ewfdexi*thick < - broiled beef patty e
1 Boz cyp : " trozen peas boilld T
_ 16" 7 - banana . e s LY
. s0z* o 2% milk
R ] “ Y Y ‘
10:30 pm .. 6oz - tea . .- - o
- ‘ 2 -3"square unsalted soda grackers - .
2 x 1® x4t slice cheddar cheese .



3
0

¢

3

’.

" INCORRECT METHOD OF COMPLETING A

‘pime Of DAY & Amount
_ i *. t
7 am . ‘2 slices.
1l cup
12:15 pm "1 bowl
‘ Y

R 4

'

v e

/ DAY FOOD RECORD
) P

: ’;?Dei_cription

. ﬂﬁtst and jam
;&;90‘“9 ' . ‘
oy .

&

h

Chicken noodle soup -

_ ham sandwich

3 ° ' L# dookies

6:30 pm " EY o 2 hamburger
’ 1 serving . . peas
1l ) banana v
k glass s milk - ’ -
" .
10:30 : - . lewp. tea _
) . L
B TR ; crackers -
O 1 slice " cheese
e ; o -

8

172



DATE

"NAME
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§ DAY FOGD RECORD -

AMOUNT

' PTION
TIME DF" DAY DESCRIPT] =
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Appendix 3: Terminology - diet modifications
ONS AND ANSWERS ABOVT YOUR CONTROLLED FAT DI

]

1. Wny do I need to bde on 8 special diet?

‘

Your tests
. blood streanm.

have ihown that you have hish'lévels of fat in your
Research has suggested that when these high

levels are fourid there 1is an-increased possibility that you ®
may develop heart disease. The-twd types of fat that weé are
concepned about are called triglyceride and cholesterol. We
woulé'like to see if the blood levels of these fats can be
Jjowered by changing your diet. L7 . .

in your blood. We a

* 4n our blood ‘bis- CAPD patients~tend to have very high levels
.’ of this fat. Persis

desirable.

Wy, .
3

i

What are triglycerides?

~Tr1¢1yce;}des are a type of fat found in many foods and also

11 haye a certain amount of triglyceride

genhtly elevated triglycerides are not

- %{r«fl'ﬂ‘ 7Y . v‘,aﬁ-‘ ' (3 .
. 3. Wnat.is cholesterol? L
2D

.4

cholesterol is' another type ‘of tat‘normaifyffqﬁnd in your -

byood.atrclm and. in a1} your' body cells. Some foods contain
a’lot of cholesSterol

: “’ount' .

Persistent

~ not desiradble.

A, " Vhat are polyunsaturated fays? ' r

Thete fats avre dlsiraﬁlc 4h your dlet. They a)‘ mainly'
- found in foods 0 u

f plant origin and they are us

at m temperature.
011, siTflower oil

special margerines., Research suggests that increasing th
unsaturatdd fats in the diet helps to lower high
lycoridelepolesporol’l vels. ‘

pol
tr

5 . . R E “ ) ° ” . :
.+ This type of fat is rgunﬂ~qninlv,1n foods of animal o;igin. for

_expriple, dbutter, cream, homogenized -milk, cheese, bheef and pork.

.+ K few fats

.
A&

svels

b
-

B q .

- »

t*ar&'situritéd;raest“qgb

and will be ‘allowed only in limited
1y elevated cholesterol levels are also

‘ .

1

11y Iiquid
xamples are corn dil,sugflover seed

' products made from these oils such as
e

” ’ . ’ ‘,}..

 fats: from plant sources are also_faturated fats including
palm ‘011, coconyt, coconut oil.and cocoa butter. .Saturated

[N

¥

3

fats if the diet tend to increase bléod triglyceride/cholesierol -
80 foods containing saturatel fats will-only be allowed
n-1inited amounts. T . ' <

174
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6. Can my family follow this-diet too?

Yes. The whole family can eat the foods which you are allowed

on your diet. The quantities they eat may differ somewhat,

“+ : ' g
7. Should I take vitamins or minerals? o
-

X
v

Continue to take

I

you to do so. Additional’ vitaming and minerals above whit
_he has prescribed are not necessary. ° g ‘

. ‘ e L IO
) . ' . L . 5 Yy
8. Wny is my diet called a "controifed fat? dtet? :

‘Becsuse we want.to increase the amount 6f polyunsaturated
fats and decrésdse she amount of saturated fat in your diet,

" you will be instructed to eat specific amounts and types ok ey

é.-n;

Tats and olls each day. In this way we will be “controllin
your dietary intake of fat. '~ e '

4

N : 2 . s
"the vitamins® and minerals your -doctog has: .
prescribed., DO NOT change ‘the amounts taken unless he tells.
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- T8 you ‘are adui
) nh.- to speak to-

v

Please

i\ B - |
3 _ K ?f‘_, Ta 5 e ,ﬂ:-ﬁ o e Lo '5,»{'::»;, ". e
n\lQ of these shaets to all 6 wesk chsbﬁ"#no'ﬁﬁfpcnd@ﬁ TR, t‘% SR
&ina to the hospital take these sheets with you snd '

v

x

s
¥ring

1

i

\ ¥

] . . r i

. $

- .
/ F '} . . v‘ .

DIETITIAN - Janie s;adiiqoh :
(. : | Phone 432-4925

: o7 Yo

o » . 432- 5031

% o

L]

he Dietitiga as soon ss possible.
’, v ‘. .',\ -

1



' DATE-

__FOOD GROUP _

L g

CEREALS
| STARCHY FOODS

FAT

- HIGH. PROTEIN FOODS.

-P_-n_.-—-—-—————-l_‘ -

STARCHY FOODS

—

' PAT ) N .
LUNCH 3 ' <
1 . ‘_ﬂ l
| - - | 7
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o1 YT . - 1 : ! — - - ! ‘v ‘ /‘ : Jl,
’ "va v B »" ' - . | o /
c s ) E ‘ ‘ : '//
/ = - j Ce .



5"' B o

FOOD GROUP 1 - HIGH PROTEIN FOODS | L

ONE SERVING of a HIGH PROTEIN FOOD is equal to one choice of the following:

/

,Veal -

Poultry - chicken, turkey, cornish hen.

Fish =

Beef -
Pork -
‘Lamb -

Cheese

 -*cottage cheese

Eggs

;gg,Subsfitutes - eg. Eggbeaters

]
Y

.

——

]

N

N

log,lloin,_rib, shank, shoulde}; cutlet%r
/ 3

AVOID ALE}SKIN ON- POULTRY

any fresh or . frdzen fish

“canned salmon, ‘tuna,crab, lobster - all well

drained

lean beef, chuck, flank steak, tenderloin, round

. Tump, ground lean

ieg,‘ham, loin'Chop if well trimmed before
cooking

leg, sirloin. loin roast, chop (trim well
before cookzng), sharik, shoulder

- *jlow fat processed cheese - o i

£ . N

- limit of 3 per week

| N

“feanut butter

tt,

* Limit to 1 ounce per day due to the high salt content

§ See lists page 7 for allowed brands to use

L o o

L]

“

: o] o Ly AMOUNT TO. EAT
VLIGH ALL MBATS WITHOUT BONE AFTER COOKING
. ' _ FOR"1 SERVING

N

ounce
ounce

ounce

cup
ounce
ounce

ounce

ounce ‘ ‘
cup.

medium

cup . 4

tlblclpoonoj



Fobb (GROUP-2 - CEREALS -

1

ONE SERVING of CEREAL is equal to one choice of the following:

e NN

‘.

. Ready~ to-eat unsweetened cereal

Hot cooked cereals

FOOD  GROUP 3 = STARCHY FOODS '

AMOUNT TO EAT
FOR )i SERVING

3/4 cup o
&
ycup

»
P

T
1

ONQ SERVING of STARCHY FOOD is equal to one choice of the follgwing:
S ’ . f T - i N - .

\l

0 . ' i g \“ ”
Bread - white, .brown, rye, whole ‘wheat, French,
; ;talian, pumpernickel, cracked wheat
Bagel : -
English Muffin
Plain small roll

Hot dog bun .

Hamburger bun

Rice, barley ({(cooked) ..

Noodles (cooked)- macaroni, spaghetti, lasagna
Flour - white, whole vheat, cracked wheat
Popcorn - popped without fat

Crackers: - :
2°Soda crackers - preferably unsalted

. Saltines . . - preferably unsalted

Graham crackers

Cookies:
Arrowroot

social teas - R
' -~

"~ Angel Food cake

i

White Potatoes - boiled, baked, roasted
-~ mashed

corn - Niblets *
H - c°b “ -
Soup -*canned or homemade vegetable,chicken rice
chicken noodle, turkey noodle etc. AVOID all
cream soups unless}homemade with skim milk

*1imit  to 1 cup per day due to high salt content .

AMOUNT TO EAT
FOR 1 FERVING

% cup
k cup .
ZBCEEEIQSPOOns

4
6
2 squares

3
4

.

14" slice .

1 small
4§ cup

1/3 cup
one 5" cob
-1 cup

179
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¥
FOOD GROUP 4 - FAT
ONE SERVING of FAT is equal .to one choice of the following:
° : | o
- ) . AMOUNT TQ EAT _
: .. FOR 1°SERVING
FAT A !
Sunflower 011 _ ‘ ~ 1 teaspoon
Corn oil . 1 teaspoon
Walnuts - unsalted, unroasted only S halves
Sunflower seed\kernels - raw or.dry roasted only 1 tablespoon
; N - unsalted only , L .
‘1’ . v ©
j
!
FAT B
'Spec1a1 sofe margatlne 1 teaspoon
Pecans - unsalted, unroasted ) .5 halves

+ See lists page 7 for allowed brands to use

i,



' <l
4.
- ‘
i JOTE - Avcid canned vegetables due to high
ST salt content
FOOD GROUP = 5 VEGETABLES o
ONE SERVING of VEGETABLES is equalzto'oﬁE'cﬁoiée\of the following: ,
L . - v . ! ' /‘
GROUP A o . . AHOUNT TO EAT
<. ' FOR 1 SERVING
Bepts k cup
. Broccoli, 4 stalks
Brussel sprouts ¥ cup
carrots & cup '
Green peas - % cup
onion ‘ -1 medium
Squash. A : S . k5 cup
Turnip k cup
Mixed vegetables : 4 cup
A\*‘ ] NOTE - see Food Group 3 for potato and corn
GROUP B ' - RV "
‘whe following vegetables may be taken as deszred in reascnable P
quantities. ‘ - ,
 — _
Lettuce . spinach
Cabbage ) : Zucchini
Celery: . ‘ : Radishes
Cucumber : _ water ‘cress .
Green pepper o * Raw tomato
Bean sprouts : : Canned tomato
Green or wax beans . . -Tomato juice
Green onion . s Vegetable cocktail
Cauliflower : . Parsley

... Mushrooms

. . -
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FOOD GROUP ¥6 - FRUIT

e

ONE SERVING of FRUIT is equal to one choice of the following:
ALL FRUIT 1S FRESH, FROZEN-OR CANNED WITHOUT ADDED SUGAR. )
‘1f friut is canned in juice or diet packed in a gmall amount
of sugar, measure as below but avoid juice.
- . ‘ AMOUNT TO EAT

n————

, ' ' FOR 1 SERVING
Apple - juice 1/3 cup
- raw 1 small
- applesauce & cup
Apricots -~ fresh 2 , .
- canned 4 halves + 2 Tbsp -
) Juice '
Banana - ~ Jinches
Berrjes - strawberries 4 oeup -
"L« raspberries. & cup
- saskatoons .. % cup
7. :
Cherries / 4 cup
Fruit cocktail or fruit salad )
Grapefruit - frgsh ’ . 4 small fruit
- - juice % cup '
Grapes 12

Melon - canteloupe, honeydew

- watermelon

Nectarine
orange - fresh
. . = Jjuice

peach - fresh
- " = canned

Pear - fresh
- canned

Pineapple - fresh
- canned

‘Pluuli- fresh
' « canned

Rhubarb - raw

= stewed without sugar

Tangerihe

NN R O

| ol ]

% medium melon
1 cup cubes

-

1 medium
1 medium

___ Hcwp

medium.

halves + 2 Tbsp
juict,

small

halves + 2 Tbsp
duice

cup cubes R

cup + 2 Tbsp juic

medium .

medium + 2 Tbsp

juice

cups
cup -

1 medium

o
i



yOOD GROUP 7 - MILK

ONE serving of MILK is equal to one choice of the followxng

"AMOUNT '!‘0 EAT
FOR 1 SERVING ,

Liquid  milk S

% cup
skim milk powder (ary) 1/3 cup
‘Canned ;vapofated skim milk k cup
puttermilk made from skim milk i cup
pPlain skim or 2% milk yogurt § cup ,
POOD GROUP 8 - FREE FOODS
These foods may be taken as desired Qiihout fheasuring.”
Flsvouring extracts o
spices and herbes - avoid onion, garlic and celery salts
vincgar ’
cocoa powder "

Lemon, lime juice ‘or wedge Trident Gum and mints
piet fruit spreads .

The followinq foods are calorically free but must be restxicted
- within your fluid allowance.

water )

ice cubes -

soft drinks sweetened with aspartane
clear tea and coffee

artitlcillly ovcntcnod jelly powder

183
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" chocolate milk : al“

184

THE !OLLOWING FOODS MUST BE AVOIDED ON YOUR CONTROLLED PAT
’ DIET: . ’ ‘

T

MILX AND MILK PRODUCTS

homogenized milk ice cream , sherbet

ice milk ,
sweetened condensed milk dietetic ice cream
eggnog coffee cream, cereal cream
malted milk. ‘ half and half, whipping cream
milkshakes - ’

sour cream
fruit flavoured yogurt

any yogurt with fat content gteatet than 2%
)

CHEESE - All natural cheeses must be avoided. You will be

given a list of allowed processed cheeses and cottage
cheeses

BREADS, CEREALS AND OTHER STARCHY FOODS

All commercial baked goods unless made with thé allowed oils.
Commercial cake, pastry and cookie mixes.

Cereals containing coconut or coconut oil or ‘palm oix
Sugar coated cereals

Commercial french fries
egg noodles
cream soups

potato chips, corn chips, pretzels etc.

MEAT, ?ISH, POULTRY

Processed meats - sausages, weiners, luncheon cold cuts (ham
is allowed)

Organ meats - liver, kidney, heart, tongue, brain -~

puck, goose, skin on poultry

Shrimp

~side bacon, spare ribs and all other cuts of heavily marbled ,
~or fatty meats :

PATS AND OILS ~

butter regular and calogii-rcduccd salad

lard ) dressings

shortening : mayonnaise

drippings Miracle whip

palm oil o coconut oil

PEANUT BUTTER

peanut Dutters must be avoided. You will be given a list
of allowed brandl. :



. cashews, pi’tac‘, L
All nuts roasted ’ M 1m or cdconut oils

]

FRUITS

All fruits or juices canned, bottled or frozen with'added
sugar.

-

VEGETABLES

:Ioéd vegetables served with butter, cheese or sauce of any
nd. ‘ '

MISCELLANEOUS

regular, lugar-lweetened PopP

gravy

sweet pickles

hot chocolate, Ovaltxpe

jello dessert

white sugar, brown lugar, honey, molasses, table syrups
jams, jellies, marmalade

ALL candy, chocolate '
powdered or liquid .coffee whiteners
ALL ALCOHOL .

185



Please brin

1f you are admitted to the hWospital take these sh

e | 186

1

. Appendix 5: Exchange lists - fqt-nqdifibd dict‘for HEMO pdzinntl

lists modified for HEMO patients (other lists as for CAPD patients)

S -

\ MEAL' PLAN AND FOOD GROUPS

. | . R

NAME

DIETiTIXN - Janie Sanderson
L Phone 432-4925

or
432- 5031

g 811 of these sheets to all heso ciinic appointments.
eets vith you and

ask to speak to the Dietitian as scon ap possidble.

—
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)

yOOD _GROUF, 2 = CEREALS

-

ONE S§RVING of CEREAL is equal to onc;choici of the following:

AMOUNT TO EAT
. FOR 1 SERVING

e ’ .
Réady- to-eat unsvweetened cereal 3/4 cup

ot cooked cereals A kcup

FOOD GROUP 3 - STARCHY FOODS

ONE SERVING of STARCHY FOOD is equal to one-

"y

Bread - white, brown, rvye, whole wheat, French,

choice of the following:

AMOUNT TO EAT
FOR 1 SERVING

v . Italian, pumpernickel, cracked wheat 1 slice
Bagel ' ' X
English Muffin o b

plain small roll ‘ . 1
Hot dog bun \ ) ]
Hamburger bun \ X
Rice, barley (cooked) . ] % cup
Noodles (cooked)- macaroni, spaghetti, lasagna
Flour - white, whole wheat, cracked wheat :  cup 1
Popcorn - popped without fat zchSE espoons
Crackers: J
2vSoda crackers - nnsalted only 4 )
Saltines - unsalted only - 6
Graham crackers 2 squares
Cookies: ' :

" Arrowroot - 3
social teas 4
Angel Food cake’ . 1k" slice
White Potatoes - double boiled : ‘ 1 small

- mashed ' % cup
corn - Niblets : 1/3 cup
: = ¢ob - \ one 5" cob

Soup - low sodium vegatable,chicken rice

l cup
chickegynoodle, turkey noodle etc. AVOID all

ups unless homcmade with skim milk *




FOOD GROUP - S VEGETABLES

ONE SERVING of VEGETABLES is equal to one choice of the following

GROUP A ot
Beets

Cooked Ddroccoli
Cooked carrots
Green peas
onion

Turnip

Mixed vegetables

K

1/2 cup
4 stalks
172 cup
1/2 eup
1 medium
1/2 cup
1/2 cup

NOTE - see Food Group 3 for potatoes and corn

GROUP B

‘

)

quantities

Lettuce
Cabbage
Cucumber
Green Pepper
Bean sprouts
Green or wax beans
Green_onion
Zucchini
Radishes
Water cress
Parsley

The following vegetables may be taken &s desired in reasonable

188



FOOD GROUP = § - PRUIT

189

[} .

ONE SERVING of FRUIT is equal to*one choice of the following. All
fruit is fresh, frozen or canned in fruit juice or water without
added sugar. Aylmer Diet Deluxe brand canned fruits may be used which

contain & very small amount of sugar,

Apple « juice )
- Taw '
« unswesetened applesauce

Berries - strawberries
- raspberries
- saskatoons
- blueberries
~cCherries
Grapefruit - fresh
« juice
Grapes '
Watermelon

4
Peaches - fresh
' - special canned

Pears - fresh
‘ " « gpecial canned

Pineapple -~ fresh
« special canned

Prune plums
Red plums

fhubard -~ raw
« stewed without sugar

Tangerine

"Manderin orangs - fresh
- special canned

AMOUNT TO EAT FOR 1
3 cup SERVING

1l small
1/2 cup
1/2 cup
1/2 cup
1/2 cup
1/2 cup
1/2 gup

1/2 small fruit .
1/2 cup s

12
1 cup cubes

1l small
2 halves no juice

1l small
2 halves no juice

1/2 cup cubes
1/2 cup no juice

i_mediuﬁ
1l medium

l cup
1/2 cup

1 medium

.1 medium
1/2 cup
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' :Kpﬁehdix'ez Suggesticnsf‘ ways to, use oil

SUGGESTIONS FOR USING OIL IN YOUR DIET A

l."Frying high protein or other foods. Be sure to use.

[0}

)

all oil remaining in pan.
Mix with crumbs for crumb coating.

To ¢ook vegetablres - Place o0il in skillet with
measured serving of vegetables. . Season if desired,
cover and cook over very low heat stirring
occasionally until done. A little water may be added
during cooking if needed. .

As a marinade for cooked vegetable salad. eg. left-
over peds and carrots - season with oil and herbs and
lemon juice or special mayonnaise thinned with a

little oil.

-

In whipped potatoes, scalloped potatoes or other
mashed vegetables such as squash or turnip.

Mix into hot cereal.
To fry eggs or Eggbeaters.
To pop corn.

To fry cooked rice - add green peas, chopped green
onion and herbs, -

To season all salads.



B

-Ingredients:

n

Appendixl7:‘fRecipes-for fat-modified diets o |

OIL AND VINEGAR DRESSING

L o191

~ RECIPES (capD) . -

. I

Yield - 1 1/4
Use 1 Tablespo

&

cups.’ | '
on as: 2 serv1ngs of Fat A,

1 teasp00n salt v

1/2 teaspoon pepper
1/2 teaspoon celery seed
1/4¢ teaspoon dry mustard
2 tablespoons wine v1negaf -

2 tablespoons tomato .juice R
1/4 teaspoon tabasco sauce

1 cup corn or sunflower oil - allowed‘brands_

s , " only
1. clove garllc

Method:‘ Comblne 1ngred1ents in jar. Cover and shake
T to blend. : -

- Yield - 1 cup.

LEMON DRESSING ~

Use 1 Tablespoon as 2 serV1ngs Fat A.

"VIngrédients:

vMethodéz Place

shake
after

2/3 cup corn or sunflower 011'

1/2 cup fresh squeezed lemon juice

- 1/4 teaspoon sugar

. '1/4 teaspoon dry mustard - :
- 1/4 teaspoon freshly ground black pepper

1 garlic clove
1/2 teaspoon salt

all 1ngred1ents in a screw-top jar and'
wwvigorously until blended. Remove garlic
a few days. - The dre551ng w1ll keep about

1 month. -

'}_Variétiohs:' Add 1 teaspoon of one of the follow—

ing or mix them to your taste - '
fresh basil, tarragon, chives, = -

parsley, corlander marjoram, thyme.kf
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QUICK MAYONNAISE. /

. Use 1 Tablespoon as 2 Fat ?ﬁ
. / _
Ingredients: 1 teaspoonJSugar oo
o speck of céyenne
1/4 teaspbon dry mustard
teaspogn salt
tableSpoon lemon ju1ce
tab;espoon vinegar
egg’ unbeaten
cup corn or sunflower oil

I3

(W Sy SR iy

Method: Add julce of lemon and v1negar to dry 1ngred1ents

. and mix thoroughly.

Add egg but do not beat. . '

Add,i/3 of oil (chilled in frig) and beat until
mixture begins to thicken. '

Adé another 1/3 cup of oil and beat and then add

réﬁt of o0il and beat until thick.
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SPICE COOKIES .

Yield - 4 dozen

Use .1 cookie as 1 serving Starchy Food_plus 1 serving Fat

Ingredients
x/'

egg whlte . ‘
/3 iSup éorn” or: sunflower 0il - allowed brands only
i cupﬁbrown sugar »
5}3/4 ‘eup whzte ‘sugar .
: ‘cup water
S Ccups. all purpose flour
- tablespoon. baklng powder - ; -
“teaspbon salt '

tablespoon ground ginger
-teaspoon cinnamon ' »

vteaspoon cloves

‘ F-H¢gaéeghyl

Method:

and mix thd#oughly. - Sift together dry ingredients. Fold

Beat egg w% te sllghtly, add 011 both sugars and water
into first hmixture untll flour is moistened. Drop dough

A

from teaspdons onto lightly oiled cookie sheet. Flatten -

slightly with back of spoon. Bake at 375° for 10-12 min.
or until browned on bottom .
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APRICOT NUT BREAD

"_Yiéld - 30 slices
Use 1 slice as 1 serving starchy food . A

INGREDIENTS

24" cups all purpose flour

Cup sugar

tablespoqn plus § teaspoan baking powder
teaspoon salt : .
tablespoons corn.or sunflower oil

.cup -skim milk

egg whites

1/4 cup orange juice

4 teaspoons orange peei

1/4 cup chopped pecans

10 large dried aprlcot halves chopped

[NV TN ISEN o o

Heat oven to 350°' Grease and flour a 9 x 5 x 3 inch
loaf pan or two 8% x 4% x 2% inch pans. Measure all
ingredients into large mixer bowl. Beat on medium speed
one half minute, scraping bowl constantly. Pour into
pan(s). Bake 35-45 min or until pick inserted in centre’
comes out clean. Remove from pan after 5 minutes. Cool
thoroughly before slicing and serving.

BUTTERMILK MUFFINS - ///
Yield - 12 - as

/
Eat 1 muffin as one serving starchy food and one squ1ﬁg
fat A : ‘ T / .
INGREDIENTé | | |

2 egg whites

1 cup buttermilk

1/4 cup corn or sunflower oil
2 cups all -purpose flour

1/4 cup sugar

2 ‘teaspoons baking powder

1/2 teaspoon baking soda

1/2 teaspoon salt

Heat oven to 400°. Thoroughly mix flour, sugar, baking
powder soda, and salt. Form a well and add egg white,
buttermllk and oil. Stir only til dry ingredients are
moistened. Fill muffin tins 2/3 full. Bake 25 minutes
or until well done.
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VARIATIONS

Blueberry - Add 3/4 cup fresh or frozen unsweetened
blueberries to batter. Mix lightly. Bake as directed.

Raisin -.Addkl/2 cup raisins to batt&r, 1/2 teaspoon
cinnamon may be added also if desired. Bake as directed.

.

PUMPKIN BREAD

Yield - 20 slices |
Eat 1.slice as one serving starchy food and one half A
serving fat A ‘ - T

~ INGREDIENTS .

I cup flour o
1 teaspotn soda = N
-1/2 teaspoon salt e
1/2 teaspoon cinnamon '
1/2 teaspoon nutmeg - e
1/2 teaspoon allspice e
1/2 cup sugar ' .
2 tablespoons corn or sunflower oil ~ o
2 egg whites beaten til frothy ‘ S
2 tablespoons water . : -
2/3 cup canned pumpkin ’ :
- 3 tablespoons chopped pecans
- 1/3 cup chopped dates

Heat oven'to'350°. Combine all ingredienfs and mix well.
Pour into a small loaf pan and bake for one hour. Bread
will slice better if served the following day._ '
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Recipes (Hemo) '
OIL AND VINEGAR DRESSING

Yield - 1 1/4 cups

Use 1 tablespoon as 2 servings fat A

INGREDIENTS

1 teaspoon salt

1/2 teaspoon pepper

~ 1/2 teaspoon :celery seed

1/4 teaspoon dry mustard

2 tablespoons wine vinegar

2 tablespoons tomato ijuice

1/4 teaspoon tobasco sauce

1 cup corncor sunflower oil - allowed brands only
1 clove_garlic : : .

Combine ingredients in a jar. Cover and shake to blend.

—

P
o
\

LEMON DRESSING

Yield one cup.
‘Use 1 tabléspoon as 2 servings fat A—

¥

INGREDIENTS | :::;Qﬂ e/

2/3 cup corn or sunflower oil - ?‘T’Q§Tf:2jQ5f

1/2 cup freshly squeezed lemon leCQ ‘ﬁfifg

1/4 teaspoon dry mustard ' ' ;; -

1/4 teaspoon freshly ground black pepper
1 garllc clove

Place all ingredients in a screw-top jar and skake

" vigorously until blended. Remove garlic after a few days.
Dressing will keep about 1 month. , e
Variations - Add 1 teaspoon of one of the following or mix
them to your taste. - fresh basil, tarragon, chives, .
parsley, coriander, marjoram, thyme-

[}
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QUICK MAYONNAISE \ \

- —— -

Use 1 tablespoon as 3 fat‘A

! N i

INGREDIENTS

“1 teaspoon sugar

speck of cayenne

1/4 teaspoon dry mustard

1 teaspoon .salt

1l tablespoon lemon juice

1 tablespoon vinegar

1 egg unbeaten

1 cup corn or sunflower oil

Add Jtice of lemon and vinegar'to dry ingredients and mix
thoroughly. Add egg but do not beat.—~7Add 1/3 of oil
(chilled in frig) and beat until mixture begins to thicken.
Add another 1/3 cup of oil and beat and then add rest of

oil and beat until thick.

BUTTERMILK MUFFINS

yield - 12

Eat 1 muffin as one serv1ng -starchy food and one, serving

“fat A.

INGREDIENTS

2 egg whites
1 cup buttermilk

1/4 cup corn or sunflower oil
.4 cups all purpose - “flour

1/4 cup sugar

2 teaspoons baking powder
1/2 teaspoon baking soda
1/2 teaspoon salt

'Heat oven to 400°. Thoroughly mix flour, sugar, baking

powder, baking soda and salt. Form a well and add egg
whites, buttermilk and oil. Stir only til dry ingredients
are moistened. Fill muffin tins 2/3 full. Bake 25 min-
utes or until well done. :

»*



Appendix 8: Exchange 1lists for combined fibcrﬂ.nnd.tnt-nodificd diet

for CAPD patients

MEAL PLAN AND FOOD GROUPS

o

RAME

- DIETITIAN ~ Janie Sanderson
Phone 432-4925

or ’
-432- 5031

i

Please bdring all of these sheets to all 6 veek CAPD appointments..
aduitted to the hospital tqke these sheats vith you and

o]

1f you are
ask to speak to the Dietitf{an as soon as possible.

198
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. .
GENERAL INSTRUCTIONS FOR YOUR HIGH FIBER, CONTROLLED FAT DIET

ror the next 3 months you wfll be continuing on your controlled
fat diet and at the same time adding foods which are high in fiber
to your diet. After you have been on the high fiher, controlled
fat diet for 6 weeks your blood fat levels will be checked again
to see whether or not adding the extra fiber to your d{et has changed
the blood fat levels. ‘ : .

You will noticeé that the list of starchy foods (food groupld),
has changed. For example, white bread is no longer listed and whole
wheat and whole meal bread products have been added. This is because

the whole graiﬁ'breadseand products contain much more fiber than
does white bread or other white flour products. The whole grain.
bxcahs %nd products then, are much more desirable in your diet for
the next 3 months. — 4
The fruit group has also changed. The fruit juices have been
removed as they contain little or no fiber. The raw, fresh fruits
‘contain a lot of fiber and so are desirable in your diet. The canned
Aiet fruits may be taken occasionglly but it is preferable for you to
take the fresh fxuits.and to eat the skins and seeds. For example,

the seeds and skins of grapes and apples contain alot of fiber and
should be eaten. -t '

The vegetable list (Food group 5) has not changed. Continue
to take as many raw salad vegetables as possible and when you have
cooked vegetables, eat the skins. For example, the skin on a boiled
or baked potato has a great deal of valuable fiber and so it should
be eaten rather than discarded. Do not peel carrots. Wash them clean
and eat them raw or cooked. If you peel them you are needlessly
discarding useful fiber. If you have cucumber or tomato eat all of
the skins and seeds. -~ o

It is also necessary for you to use
of raw oat bran cvéry day. It can be sprinkled on other cereals,
on salads, over vegetables, over a dish of raw fruit etc. It may"
also be added to ' boiling water and taken as a
hot cereal. Note that the oat bran must be taken IN ADDITION to
*a serving of high fiber breakfast cereal every day. «

L 2
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HIGH PROTEIN FOOD is equal to one cholce of the followings

—_— a

( WEIGR ALL MEATS WITHOUT BONE AFTER COOKING.

Veal - leg, loin, rib, shank, shoulder, cutlets

Poultry - chicken, turkey, cornish hen
AVOID ALL SKIN ON' POULTRY

pigh - .any fresh or frozen fish

- canned salmon, tuna,/crab, lobster - all well
drained y

H

peef - lean beef, chuck, €lank steak, tenderloin, round
ruﬁr, ground lean

Pork - leg,*ham, loin chop {if well trimmed before
cooking

Lamb - leg, sirloin, loin roast, chop (trim well
before cooking), shank, shoulder

" Cheese - *flow fat processed cheese
-*cottage cheese

Eggs - 1limit of 3 per week
Egg Substitutes - eg; Eggbeﬁtets

' &eanut butterx

‘s pimit to 1 ounce per day due to the high salt content

§ See lists page ? for allowed brands to use

AMOUNT TO‘EAT
FOR 1 SERVING

1 ounce
1 dunce

1 ounce
-k cup

1 ounce

1 ounce

\ounce

1 ounce
k cup

1 medium
k cup

2 tablespoons
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' pOOD GROUP_2 = CEREALS

ONE SERVING of CEREAL IS EQUAL TO ONE CHOICE OF TUE FOLLOWING:

AMOUNT TO EAT FOR

1 SERVING
All Bran ' - 1/2 cup
Bran Buds 1/2 ecup
pran Flakes ! 4 3/4 cup
1008 Bran cereal (Nabiscol 1/2 cup
Grape Nuts . . . Y2 cup
Grape luts Flakes w 3/4 cup
Oatmeal (cooked) 1/2 cup
Puffed Wheat - 3/4 cup
Shredded Wheat ﬁ 1 -biscuit
Muffets 1 biscuit
Spoon - Sized Shredded wheat (not frosted) 1 cup
Corn Bran cereal ' ' 1/2 cup

sunnyboy or Red River (cookedl 1/2 cup



' JOOD GROUP 3 - STARCHY FOODS
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ONE SERVING of STAKCKY FOOD is equal to one choice of the

following:
"

Pread - 100% whole wheat or whole meal
Plain small whole wheat or whole meal roll -
Whole vheat hot dog or hamburg bun

Rice - brown rice only (cooked)

Plour - whole wheat, cracked wheat

popcorn (popped)

Soup - *canned or homemade vegetable, chicken rice

chicken noodle, turkey noodle etc AVOID-all

.AMOUNT TO EAT FOR

1 SERVING

1 slice
1

172

1/2 cup

2 1/2 tablespoons

2 cups

Weston Stoned Wheat Thins 3
Graham crackers 2 squares
McCormick's SunWheat cookies 2
.White potatoes - eaten with skins :

' = boiled, baked, roasted 1l small
, _ - mashed 1/2 cup
Corn --Niblets 1/3 cup

- cob

one 5° cob

1 cup
creanm soups unless homemade with skim milk
Beans - kidney beans (cocked) ‘ 1/2 cup ‘
- lima beans S 1/2 cup ,G
‘= pinto beans " 1/2 cup
- white beansg Co. 1/2 cup
- lentils - . 1/2 cup
- lentils
, ..
¢ limit

to one cup per day due to high salt contcﬁt
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FOOD GROUP 4 - FAT

ONE SERVING of FAT is cqﬁal to one choice of the following:

AMOUNT TO EAT
‘FOR 1 SERVING

- ]
FAT A_ |
Sunflower oil 1 teaspoon
Corn oil ' N 1 teaspoon
Walnuts - unsalted, unroasted only ) S halves
sunflower seed kernels - raw or dry roasted only -1 tablespoon

. - unsalted only '
1 N
*
\
|
FAT B ’/‘ .
*Special soft margarine - 1 ‘teaspoon !
Pecans - unsalted, unroasted S halves
pog

* See lists page 7  for ‘allowed brands to use .

2
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) ™~ + 4.
\"“*;-\M
o \\
NOTE - Avoid canned vegetables due to high \
, . salt content !

D GROUP '~ S VEGETABLES .

1 A

ONE SERVING of VEGETABLES is equal to one choice of the following:

GROUP A AMOUNT 70 EAT
FOR 1 SERVING

Beets : h cup

Broccoli 4 stalks

Brussel sprouts - § cup

carrots . % cup

Green peas § cup

Onion ~ - - 1 medium

Squash ~ ¥ cup

Turnip , § cup

Mixed vegetables . 4§ cup

NOTE - see Food Group 3 for potato and corn
GROUP_B

s ————

The following vegetables may be taken AS desired in reasonable
quantities.

- -

Lettuce spinach
Cabbage Zucchini
Celery Radishes
Cucumber

Green pepper

Bean sprouts
Green or wax beans
Green onion
Cauliflowver
Mushrooms

Water cress

Raw tomato

Canned tomato
Tomato juice
Vegetable cocktail
Parsley
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"

v

FoOoD GROUP 6 - rnun- o o

TONE SBRVING of FRUIT is equal - to‘bne choice of the following'
All £ru£t should be taken without added sugar.J If fruit is

‘ canned in juice or aiet packed in a 1ma11 amount of sugar.
neasure as below but avoid juice. -5

)
B

AMOUNT TO "EAT FOR

’ | ‘ R $ I 1 SERVIKG -
Apple = raw | : ' 1 small
- applesauce made thh skins included 1/2 cup
Apricots - fresh ’ ‘ 2
- QQet canned ; ‘ 1/2 cup
' Banana S e R ' .- 3 inches
Berries - strawberries o I 1/2 cup
- raspberries . : ‘ 1/2 cup
- Saskatoons v : - 1/2 cup -
Cherries - ;&esh or diet canned ) ‘ 1/2 cup .
Fresh fruit cocktail orﬁfruzt salad Lo 1/2 cup
Giapef:uit - fresh » B ‘ v 1/2 small fruit
' rapeswr £r§§§ - L . 12 |
Melon - canteloupe, ‘honeydew . o . 1/4 medium melon
- watermelon » _ 1 cup cubes
Nectarine K o ‘ v , 1 medium
Orange -”fresh' S ) v 1 medxum .
Peach -~ fresh b : , S 1 medium
- dxet canned . - : . 1/2 cup
Pear - fresh A e , 1 small

"« diet canned .

‘Pineapple - fresh 1/2 cup cubes
’ = diet canned or in juice R S 1/2 cup. cubes -

Plums - fresh

. ’ ; "2 halves

_ - 2 medium - )
- diet canned - © 2 medium
" Prunes = - : , o T2
Mandarin orange 1 medium

Raisins S e a3 level tablespoo
«Rhubarb - fresh B 2 cups
’?\ltewed without sugar L 1 cup
angerinev B 1 mediun




" t*oou GROUP ? -¥ MILK

‘ONE serving of MILK is equal to one choice of the £ollowing-

. . ANMOUNT TO EAT
o FOR 1 SERVING

Ligu:  _ 2 ’ ‘pilk ¥ cup
 gkir mil* -owder (@ry) 1/3 cup -
Canneu svaporated skim milk k cﬁp
puttermilk made from skim milk § cup
;Piain skim or 2% milk yégurt % cup

POOD GROUP 8 - FREE FOODS

fThese foods may be taken as desired without measuring.

¥lavouring extracts : -

Spices and herbes - avoid onion, garlic and celery salts
vinegar

- eocoa powder .

Lemon, .lime juice or wedge v Trident Gum and hints
Diet fruit spreads : :

The following foods are calorically free but must be restricted
within your fluid allowance.

. viater : - 'y
ice cubes ‘ :
soft drinks swectened with aspartame

- elear tea and coffee

artitzcxally sweetened jelly pouder

206
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Appendix 8: Exchange lists modified for HEMO patiéntg

biin; all of
are admitted
speak to ;he

(other lists same as for CAPD patients)

MEAL PLAN AND FOOD GROUPS

-

NAME

- -

DIETITIAN -~ Janie Sanderso
! Phone 432-4925
or
432~ 5031

these sheeiti to all hemo ciinic appointments.
to the hospital take these sheets with you and
pietitian os soon as possibdble. )
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)

FOOD GROUP - 5 VEGETABLES

ONE SERVING of VEGETABLES is equal to one choice of the following
* GROUP A

Beets . 1/2 cup
Cooked broccoli ; : 4 stalks
Cooked carrots , ' 1/2 cup
‘Green peas : 1/2 cup
onion ; 1 medium
Turnip ) ‘ ’ . 1/2 cup
Mixed vegetables o 1/2 cup

il
’

NOTE - see Food Group 3 for potatoes and corn

GROUP_B ¥

The following vegetables may be taken &8 desired in reasonable
quantities

lettuce
Cabbage
Cucumber
Green Pepper )

Bean sSprouts A ‘ -
Green or wax beans ’

Green onion

Zucchini .

Radishes

‘Water cress ‘

Parsley °

"¢*NOTE - the skins on vegetebles contain a great deal of valuable

fiber and therefore they should be eaten whenever possible
whether the vegetable is eaten raw or cooked



FOOD GROUP - 6 — FRUIT

ONE SERVING of FRUIT is equal to one choice of th

é following. All

fruit is fresh, frozen or cannaed in fruit juice or water without :
2ddsd sugar. Aylmer Djer Deluxe brand canned fruits may be used which

contain a very small amsunt of sugar,

Apple « raw .
« unsweetened applesauce—include skins
Berries -°strawberries
’ raspberries
saskatoons A
blueberries

-

Cherries

Grapefruit - fresh ‘ ' —

Grapes
Watermeles

Peaches - fresh . .
« special canned

- pears - fresh
- gpecial canned

Pineapple ~ fresh ‘
« special canned

Prune plums'
Red plums

Rhubard = raw - X
« stewed without sugar

e

Tangerine

Manderin orange>- fresh
. = special canned

Auounr TO EAT FOR 1

 SERVING
1 small
1/2 cup
1/2 cup
1/2 cup
1/2 cup
1/2 cup
1/2 cup

1/2 small ‘fruit o

12
chp cubes

1l
1 small . :
2 halves no juice
1 small

2 halves no juice

1/2 cup cubes
1/2 cup no juice

"2 medium -

1 medium o

l cup - -
1/2.qup

1 medium

1 medium
1/2 cup

*«NOTE - Try to eat raw fruits whenever possible as they have much
‘ more fiber than canned fruits. The skin on the fruit is

a good source of fiber and therefore it should be eaten

whenever possible. eg. aprles, peaches, pears etc. should

not be peeled before eating.
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Appendix 9: Suggestions: T ’

increasing fiber in diet

" SUGGESTIONS FOR USING OAT BRAN IN YOUR DIET I

c g

‘One oat bran muffin can be substituted for:

.

1 serving of starchy food and 1 fat B and 3 Tbsp
oat bran ]

2 oat bran cookies can be substituted for: e
1 serving starchy food and one fat B and 2 Tbsp
oat bran’ .

1 spicy catmeal cookie can be substituted for:

1 serving starchy food and one fat A and 1 Tbsp ‘ ‘
oat bran

Sprinkle oat bran on salad: along with the dressing

) Mix oat bran fnto salad-type sandwich tillings such as

egg salad, tura salad, salmon etc.

' Sprinkle oat bran over your serving of fruit eg. applesauce

Sprinkle oat bran into mashed vegetables eg. squash,
turnip, potatoes etc.

Sprinkle oat bran over your serving of high fiber cereal

-



Appendix 10:

Recipes for combined fiber- and fat-modified diet
HIGH FIBER RECIPES
. OAT BRAN MUFFINS ' yield - 1 dozen

Eat 1 muffin for 1 starchy food

2 cups Oat Bran Cereal and 1 fat B plus 3 Tbsp Oat Bran

1/3 cup all purpose flour
2 Tablespoons firmly packed brown sugar o

1/4 cup walnuts : ’ ' 2
1/4 cup raisins

1 tablespoon baking powder'
1/2 tsp salt o
1/4 tsp cinnamon

1 cup skim milk

2 eggs beaten

1/3 cup mosasses

2 tbsp corn or sunflower oil ¢

Heat oven to 425 degrees. Grease bottoms only of 12 'muffin
cups or line with paper baking cups. Combine dry ingredients.
Add milk, eggs, molasses and oil. Mix just until dry
ingredients are moistened. Fill muffin cups 3/4 full. Bake
for 15-17 minutes or until golden. . , ‘

——

OAT BRAN COOKIES yield - 3 1/2 dozen

\

Eat 2 cookies as 1 serving starchy food and 1 fat B plus 2
tablespoons Oat Bran ’ :
3 1/4 cups Oat Bran Cereal

1 cup allparpose flour

- 1 tsp soda

1/2 tsp salt

1/2 tsp cinnamon

1 cup brown sugar : .

1 cup special margarine : . \\
2 eggs - : 5 3
1/2 tsp vanilla P . -
1/2 cup raisins ~ ‘ '

Heat oven to 350 degrees. Grease cookie sheet. 1In medium
bowl, combine oat bran,. flour, soda, salt and cinnamon. 1In
large bowl beat together sugar,and margarine until light and
£luffy.  Blend in eggs and vanilla, Gradually add dry ingred-
jents and mix well. Stir in raisins. 'Drop by well ‘rounded

teaspoonfuls onto cookie sheet. Bake 12-14 min. Remove from
sheet and cool :

5
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'SPICY APPLE OATMEAL COOKIES

yield - 40 cookies

Eat 1 cookie as one serving starchy food and 1 fat A pPlus
1l tablespoon OQat. bran ‘ - :

INGREDIENTS

1/2 cua éoxn syrup
1/2 cup molasses
1 cup apple juice

.2/3 cup corn or sunflower oil
‘2 1/2 cups'‘whole wheat flour

1 1/2 teaspoons cinnamon
1/2 teaspoon?nutmeg: LT

.1/4 teaspoon cloves

1/2 teaspoon salt

l cup sunflower seeds

2 1/2 cups“diced apple with skins
3 cups uncooked rolled oats

Heat oven to 350°. In a large bowl co bine éorn syrup,
molasses, apple juice and oil. Stir juntil blended. 1In .

- another bowl mix together the flour, spices and salt. Add

the dry ingredients to the liquid one third at a time,
blending well after each addition. Fold in the sunflower
seeds.and diced apples. Fold in the oatmeal. Drop batter
by tablespoofuls onto oiled cookie sheet and bake 12-14
minutes or until done and lightly browned.



Appéndix 11: Guidelines for suitable comwmercial préducts
i

PRODUCT L1IST

’

The following brands ONLY imay bevused on your diet.

oILS .

Safflo Sunflove? 0il
West Sunflower 01l
Mazbla Corn 01l

‘ St. lLawrence Corn 0Oil
Woodward's Corn 01l

Town House Corn 011}

MARCARINES

Becel

il

Fleishman's Soft Corn 01l
_Z}eilhnan'l Unsalted Corn 041

Flgishmln's Sunflower Seed 041

Monarch Corn 01l

Monarch Soft

Achieve So!t Margerine

PEANUT. BUTTER

213

.

1.0 FAT PROCESSFD CHFETSE

1

Maple lLeaf Processed Skim Milk Slices
Ingersol Skim Milk Cheese Spread
Xraft Light and Lively processed Skim
Milk Cheese - slices ‘
: - spreasd
- block cheese
Kraft Ricotts Benolt )

Weight Watchers Processed Skim Milk
Cheese slices :

Lucerne Processed Skim Milk Cheesc
Slices

Black Disgmond lites Processed skim
M1lK Cheese slices '

-

Any brand qf fresh ;roun§ peanut butter

Empreass

Colden Valley
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Appendix 12: Reminders to bring meal-provider for diet counselling

Dear —

Just a reminder that you have a CAPD clinic appointment on

o at Please note

that you do NOT rieed to be fasting for the blood tests that
will be done on this visit. In other words, you may have your
breakfast before. you cdme in for your aﬁpoincment. Please be
;;epared to spend about 1 hour with me to learn your new die£
and if at all possible it is very important to have whoever
does the majority of the cooking at home come with you if it
is not you;self. Also, please rémember to bring your completed

4 Day Food Record with you.
Thank you,

Janie Sandersqn, Dietitian
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ndix 13: Letter of instruction to ~gf- labs drawing blood

o
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@

-

.

To: Supervisor of Laboratory Services

. . LS

As part of a research program studying renal dialysis patients, we_would
like to ask for your assistance in obtaining a blood serum sample from
this patient. Because of the number of samples required and the distance
many patients live from the’University uotgﬁtbl, we are asking laboratories
near the patient’'s residence to draw the blood sample, spin it down, and
send the serum sample to the University Hospita). Your assistance in
obtaining ) samples over the 9 month study is appreciated very much.

In order to standardize methodology as much as possible, the Department
of Laboratory Medicine has requested the following:

(1) dray'S ml of clotted blood in s red stoppered tube
. (2) spin and separate the serum within 2 - 3 hours of its collectien

(3) please note collection date and time on the attached requisition
form

(4) send at least 1.5 ml of serum to: Department of Laboratory Medicine
- University of Alberta Hospital
K 8440 - 112 st
Edmonton, Alberts
T6G 287
*

s

7

Thank you very much for your assistance. -

@

(i:l‘\(_jlﬂas-\ ’ Cey

-
<

.

R.A. Ulan, N.D., P.R.C.P.(C)

Director of Menal Pailure Programs
versity of Alberta Hospital

University of Alberta Hospitals
. 117 St & B3 Ave.. Edmonton, Alherta. T6G 287 (403) 432 8822
\



