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Weight loss with very-low-calorie diet and
cardiovascular risk factors in Moderately obese
‘women: One-year follow-up study including
ambulatory blood pressure monitoring

T Pekkarinen,’ I Takala® ang p Mustajoki’

\Department of Medicine, Division of Endocrinolagy, Helvinki University Hospital Haartmaninkaru 4, 09290 Helsinki;
and *Social Insurance Institurion, Rehabilitgiion Services, Peltolantie 3, 20720 Turkw, Finland

: constant during weight maintenance, we studied the longer-term effects of weight foss on 24h ambulatory blood
1 pressure (ABP), lipids, glucose and insulin,

DESIGN: Prospective study of a 17-week weight loss programme containing an eight-week VLCD period and follow-
up visit at one-year. ‘

SUBJECTS: Twenty-nine moderately obese, normotensive or mildly hypertensive women, The mean+s.d. body mass
 index (BMI) was 36.0:£2.6 kg/m® and mean age 40.3:+ 8.3y,

. RESULTS: In the last week of the VLCD, the mean (s.d.) weight loss was 12.443.3kg [P <0.001}, at the end of the
; programme 15.1+4.4kg {P < 0.001 vs baseline), and at Oone-year follow-up 107+ 7.6 kg {# <0.001 vs baseline). Mean
' 24h ABP decreased 8.0/4.6 mmHg {P < 0.001 for both) on the last weei of the VLCD, at the end of the programme, the
! systolic ABP decreass was 4.7 mmHg (P < 0.01 vs baseline] and diastgic 2.1mmHg {(not statistically significant {NS) vs
- baseline). At one-year follow-up, the mean systolic ABP decrease was 4.31mmHg (P <0.07 vs baseline) and mean
i diastolic 3.0 mmHg (P < 0.05 vs basefine). Sodium exeretion decreased 55mmol/24 h in the last VLCD week (P « 0.01)
1 and returned to baseline after that, At the one-year follow-up, bendicial changes, compared with baseline, were

. H-—O.‘lemo!/l, P <0.001}.
- CONCLUSIONS: This weight loss programme with a8 VLCD enabled obese subjects to lose weight and decrease
' cardiovascular tisks. Despite some regain in weight during follow-up, the beneficial effects were averall maintained
- over the year. Sodijum intake tended tq increase during follow-up. Information on sodium restriction should be

included in weight loss programmes,
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l lntroduction Compared to casual.BPs, more reproducible pres-
f Sures canbe measured by non-invasive 24 h ambula-
tory bloof pressure (ABP) monitoring, These values
Obesity is associated with several health risks, includ- correlate more closely with end-organ damage than
Ing increased risk for cardiovascular diseases and casual pressures.'® ABP monitoring is largely without
mortality."* These risks are partly mediated by ele- Placebo effect'! and lacks observer bias.
vated blood pressure (BP), lipids and glucose.™? In We report here changes in weight, ABP monitoring,
Primary prevention and first step non-pharmacological casual BEs, urinary sodium excretion, serum lipids,
lreatment of hypertension, weight reduction and  olyeose and insulin, during a }7-week weight loss
sodium restriction are recommended, 34 Weight loss programm: that combined ag eight-week VLCD
has beneficial effects on other risk factors as wel] 54 petiod with life-style modification in normotensive
During weight loss with a very-low-calorie diet and mildly hypertensive moderately obese women.
. (VLCD), 2 rapid decrease in BP, both in hypertensive Furthermare, we extended the monitoring of these risk
and nomotensive, obese subjects has been reported  factors fo fhe one-year follow-up visit.
Previously,™ and this seems to be independent of ‘
Sodium intake.” The role of sodjum restriction on BP
during less severe energy restriction is controversial ®

Subjects

Correspcndence: Tuula Pekkarinen, Obesity Research Group,

Paasikivenkaty 4, 00250 Helsinki, Finlang, : : ; ;
8ceived 17 December 1597; revised 9 February 1998; accepted 1 he sqb}ccts were recruited by an adveﬂ‘lslemen? I a
3 March 1998 magazine seeking obese persons 10 participate in an
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obesity treatment study using z medically supervised
VLCD programme. The criteria for the study were:
age, 20—60y; stable weight during the preceding tweo
months; body mass index {(BMI}, 32—40 kg/m? and no
diagnosis of hypertension or diabetes or any other
major diseases,

The 17-week weight reduction programme included
an eight-week period of VLCD followed by a gradua)
change (refeeding) to low-energy food. During twelve
group sessions, behaviour methods for weight control
were taught. This programme has been described
elsewhere.”” No instructions were given concerning
sodium intake. Subjects were encouraged to increase
their exercise to the equivalent of a 30 min walk daily.
Physical activity was not assessed during the pro-
gramme or follow-up. The cardiovascular risk factors
were reassessed one year after treatment initiation,

Female study participants in Turku, 29 women,
were included in this substudy. The mean age of the
women was 40.3y (s.d. 8.3), mean weight (96.1 kg
(s.d. 10.9) and mean BMI 36.0kg/m’ (s.d. 2.6). Five
subjects were mildly hypertensive at baseline (casua]
diastolic BP = 90 mmHg).

Methods

Blood pressure
ABP monitoring and casua] measurements were per-
formed four times during the study: at baseline, during
the last week of the VLCD (week 8}, during the last
week of the weight loss programme (week 17) and
One year after initiation of the treatment (week 52).
ABP was measured with Accutraker Il devices
{Suntech Medical Instruments, Raleigh, -USA).
During daytime (from 06.00~-23.00 h) recorders were
programmed to obtain measurements at intervals of
15min, and during night-time (from 23.00—06.00 h)
every 30min. A cuff with a bladder width of 13 ecm was
used for subjects with an arm circumference of 35 em
or less and a cuff with a bladder width of 15¢m for
subjects with an arm circumference above 35 e The
editing criteria considered for deletion of readings from
the recordings were: 1) Systolic pressure was below
60mmHg or above 250 mmHg; 2} Diastolic pressure
wis <35mmHg or > 140 mmHg; and 3) Pulse was
below 40 bpm or above 200 bpm. The recording was
accepted as valid, when the rate of deleted readings was
<20%. The mean daytime and night-time BPs were
calculated separately and the variable reading frequen-
cies were taken into account for the 24-h valyes,
Casual measurements were taken by mercury
spliygmomanometer after 10 min rest at 5min inter-
vals from the right arm by a trained observer. Korot-
koff phase I and V sounds were used for systolic blood
pressure (SBP) and diastolic blood pressure (DBP)
measurements. The average of twao readings wag
recorded. The cuff size was 42 cm x 15cm for all,

Anthropomelry and body composition

Weight was measured at each visit to the neareg
0.1 kg with the subject wearing indoor clothing wig,.
ot shoes, Wais{—hip ratic (WHR) was calculateq
uing circumferences measured midway betweep the
wstal arch and the iljac crest, and at the symphysjs.
tinchanter femoris level. Percentage of body fat wag
measured using the bioelectrical impedance methad
(BIA-101A/S & spectrum, RJL systems, MI) ang
cdeulated according to the manufacturer’s formulg

Bischemistry

Al blood samples were taken after a 12 h fast, at the
same time points as BP measurements. Serum choles.
teol (CHOD-PAP) and triglycerides (GPO—PAP)
wee determined with fully enzymatic spectrophoto.
metric reagent kits (Merck Diagnostica, Darmnstady,
Germany). The serum HDL fraction was separateg by
precipitating VLDL and LDL with dextran sulphate
500000, and HDL cholestero] was analysed enzy-
matically from the Supernatant. Serum glucose cop.
cemtration  was analysed spectrophotometricaliy?
utilizing a glucose dehydrogenase based kit (Merck
Dizgnostica). Serum insulin toncentration was mega-
sured with the ajd of microparticie €nzyme immuno-
assty (MEIA) technology (Abbott IMX analyzer and
MHA kit, Abbost Laboratories, Abbott Diagnostics
Division, Abbott Park, iL 600641, USA). Urine
sodum and potassium levels were analysed with
1onselective  electrodes (Kone Microlyte, Kone
Instuments, Espoo, Finland).

VLCD
The VLCD preparation used was Nutrilett® (Nycomed
Phzrma AS, Oslo, Norway). The daily dose was five
sachets and this contained 429 keal/1759kJ of energy,
60 g of protein, 7g of fat and 30.5 g of carbohydrate,
of which 17.5 g was fiber. The VLCD preparation was
in powder form and was mixed with water. The ]
VLD included one daily tablet containing the recom- |
mended daily amounts of vitamins, minerals and trace i
elements, and one capsule containing essential fatty
acids The daily dose contains 3--5 g of sodium chior-
ide. Addition of sodjum chloride was permittad during
the YLCD period. |
The VLCD preparation and the whole programme |
was free of charge for the subjects. The subjects gave 3’
written informed consent before the start of treatment. [
The Ethics Committee of the Third Department of
Meditine in Helsink; University Hospital approved r
the siidy protocol. i
|

Statistical analysis

The statistical analysis was performed using the ;
BMD? software.' The changes within the group |
were analysed with Student’s one sample r-test. .



Non-parametric tests were used in the case of skewed
distributions. The Bonferron; procedure was used 1o
assess Statistically significant changes. Correlations
were calculated witl Pearson’s correlation coefficients.
Multivariate regression analysis was used to describe
which factors contributed 10 changes in the rigk factorg
during the weight Joss programme and follow-up.

RBesults

Weight and fat distribution

One subject discontinued after the VLCD period, and
another during the one-year follow-up. Table | and
Figure | show that most of the weight loss occurred
during the VLCD. At the end of the Programme, the

_ mean weight Joss, as a percentage of initial weight,

. weight loss (4.4kg of

was 16%, and at the one-year follow-up visit 11%.
The patients regained about one-third of their mean
a 15.1kg Joss) during the

. follow-up. At the one-year visit, 14 patients (52%)
. were 10% or more below thejr baseline weight, while
: four patients (15%) had regained weight back to or
* above their baseline weight. WHR and waist circum-

ference decreased

significantly during treatment and
significant change persisted for waist circumference at
the ons-year follow-up (Table 1).

Biood pressure
Table 2 and Figure 1 show BP results. In casual

| measurements, BP fel] significantly from baseline
" during consumption of VL.CD and during refeeding,

and returned to baseline levels at the one-year follow-
up. BP decreased during weight loss in all five
subjects who were
At the follow-up visit, BP was mildly increased in

i three of them, despite good maintenance of weight

loss in two of them. No one used antihypertensive
medication during treatment or was using it at one-

" year follow-up.

With ambulatory monitoring, the largest BP
decreases were observed during the VLCD. At the
end of the treatment, systolic daytime and 24 h mean
ABPs were significantly decreased from baseline. At
the one-year visit, significant decreases in night-time
and 24 h mean ABPs were observed. '

mildly hypertensive at baseline, -
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Figure 1 Mean (s.e.m.) casual and 24 h mean ambulatery blood
pressure {BF), weight and urinary sodium excretion at basefine,
atthe end oithe very low caforie diet {VL.CD} period, at the end of
the weight loss programmme and at the one-year follow-up.
D 2 0.000, *rp 0.01, **<0.05 compared with baselins,

Biochemisiry

During the VLCD, insulin, glucose, cholesterol, HDL
cholestero! and triglycerides felj significantly. The
decrease in glucose and triglycerides, and increase
in HDL cholesterol, remained significant over the one-
year period (Table 3). Urinary excretion of sodium in

Table 1 Mean baseline variables and changes from haseline during fweek 8) andafier tweek 17 and 52) the weight loss programme
———

n Baseline n Week 8 ] Week 17 n Week 52

Weight (kg) 29 96.1 (10.9) 29 —12.4 {3.3)* %+ 2% —15.1 {4.4)%*% 27 ~—10.7 (7.6)%%+
BM! (kg/m?) 29 36.0 {2.6} 2% —d.5 {1, 1)ens 2 -5.7 {1.5)%%+ 27 —3,9 {3.0)*x
Waist/hip 28 0.85 (0,04} 28 ~0.03 {0.03)+*+ 28 —0.03 {0.04)*» 26 ~0.62 (0.05)

aist {crm) 28 103.7 (7.1) 28 ~11.3 (3.5) %+ b 13,8 (4.7} %% 26 —11.8 {86}«
Fat (g 28 42.0 {4.1) 28 —~4.2 (22)%ex 28 ~6.3(3.3)%4> not done
U-Na (mmol2a by 29 142.8 {59.4) 29 —55.0 {78 5)+* 28 ~116 {75.5) 26 +42.5 (95.9)
UK {mmol/24 h) 29 B8.0 (20.7) 28 +12.8 (30.4) 28 +7.4{31.8) 26 +21.2 {33.8)*
———

Vaiues 8rt means (s.d.). *P < D.05, **P « 0.01, ***£ . D001 compared with baseline and using the rule of Bonferroni.
BMi =< body mass index; U-Na == urinary sodium excretion; U-K=urtinary polassium secretion.
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Table 2 Mean casual and ambulatory blood pressures gt baseline and changes from baseline during and after the

welighy losg

programme
Baseline Week 8 Wesek 17 Wesk 57
Systolic pressure {(mmHg) '
Casual 129.6 (15.1) —8.7 (7.4)ree —10.2 (7.9)% %+ ~0.2 (7.3
Ambulatory
geylime (05.00-23.00 h) 127.5{13.6) —8.3 (78«4 —-4.9 {B.O}* -2.8 {7.0)
night {23.80-06.00 h) 108.8 (11.5) —7.2 {5.0pp¥¥ —4,71{8.5) -7.2 {5.8)%+s |
24 h mean 122.4 {12.5) ~B.0 (63]+++ —4,7 {6.9)** -4 5.7 |
Diastolic pressure {mmHg) !
Casuat 83.7 13.1) =55 (G4)*** —6.3 (B.4)% =281
Ambulatory
daytime {06.00-23.00 h) 77.2(8.2) 4.4 (4.8 x¥ —1.9 (5.8} —2.0 (5.8 I
night (23,00-06.00 h} 62.4 (8.2) —5.0 {g.2p4* —2.4 {6.9) —5.3 (8.3)*+ }
24 h mean 72.8 (7.9) —4.6 {4.3*+¥ ~2.1{5.4) —3.0 {5.0)% {
Heart rate {beats/min)
daytime (06.00-23.00 h) 83.5 (8.8) —5.6 [BAJ¥ —5.0 {B.4)* —3.4 {6.1)%
night (23.00-06.00 h} 68.1 (8.7} —7.1 {8g)** —4.4 {10.0} —0.5 (5.4}
24 h mean 79.3 {B.0) —6.7 {7.8)%* ~4.9 {8.9)* ~2.6 {6.0)

Values are means fs.d.l * P <005,
measurements, n=29 at baseiine and on week 8, n=28 on wee
baseline, on week 8 and 17 a2nd on week 52, n=- 27,

Table 1 showed significant reduction during the
VLCD, and retumed to baseline levels thercafter. On
fong term follow-up, potassium excretion increased
from baseline (P < 0.05).

Correlations

Baseline. At baseline, 24h mean ABPs did not
correlate significantly with BMI {r=20.34 for systolic
and r= 0,04 for diastolic), urinary sodium excre-
tion, WHR, waist or age {(data not shown). Serum
insulin concentration correlated negatively with HDL
cholestero] (r=—0.38, P =0.05) and positively with
BMI (r=10.39, £ =0.04). Inital lipid levels or glu-
cose did not correlate with BM] (data not shown).

End of the treatment and one-year follow-up. At the
end of the treatment, the changes in 24 h mean ABPs
did not correlate significantly with changes in BM]
(r=0.17 for systolic, r=—-0.13 for diastolic) or
urimary sodium excretion (data not shown). Change
in cholesterol {(r=1045, P=0.02), HDL-cholesterg]
(r=0.52, P=0.005) and insulin (r=0.37, P =0.05)
correlated with the change in BMIL Changes in glu-
cose (P=0.52, r==0.005), triglyceride (r=064,
£ <0.001) and 24h mean diastolic ABP {r=0.51,

¥ P<0.01, *** P 0007 compared with baseline and
k 17 and »= 27 on week 52

P=001) comelated with ¢
levels,

At one-year follow-up, ch
mean ABP (from baseline)
change (r=042, P= 0.05),
diastolic ABP did not correl
(r=02). Change in insulin
in BMI (r=0.40, P=0.04)
(r=1043, £=0.03) and
£=0003) comelated with
levels.

using the rule of Bonferroni. In casiaj
In ambulatory measurements nw=25 at

correlated

triglyceride
comresponding  baseline |

orresponding  baseline

ange in systolic 24h
correlated with BM] {
but change in mean
ate with BM]J change
with change
in glucose
(r=0.55, }

. Change

In multivariate regression analyses initial risk factor
levels, age, initial BMJ and change in BMI were
significant factors determining the changes in risk
factors at the end of treatment and at one-year
follow-up (Table 4). Urinary sodium excretion, fat |
distribition and their changes as independent vari-
ables in the mode] decreased the explanatory power of
the model,

Discussion

f

In this 17-week weight foss programme with gz VI_CD.ai

we report a significant weight reduction (16%) and!
concomitant decrease ip several cardiovascular risk |

factors in moderately obese women, These short-term |
|

Table 3 Fasting serum insulin, glucose and lipids at basefine and changes fom baseline during and after weight loss programme

|
|
Basefing Week 8 Week 17 Week 52 !
{n=29) =29 (n=28) fn =25} l
fasufin (mUA) 10.4 {3.9) ~4.6 (3.7} —3.5 {3.7)%*> —0.7 (3.8} ,'
Glucoese {mmolfl} 5.20 {0.56) ~0.61 {0.48)* %~ —0.22 (0.47)* ~0.28 {0.46)* |
Trighyeeride {mrmaol) 1.87 {0.95) —0.74 {D.71)%* —0.55 {0.53)**+ ~0.35 {0.63)**
Cholesterol {mmoifl) 576 {1.27) —1.05 (0.B9)*** ~0.35 {0.77} +0.10 {0.81)
HDL-cholesterol (mmol/) 1.19 {0.25} —0.20 {D.20}**» +0.03 (0,19} +0.16 {0.18)**'

Values are means {s.d.). *P < 0.05, P < 0.07, PP < 0.00 compared with baseline and using the rule of Bonferroni.
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Table 4 Multivariate-regression analysis with change of the respective rigk factor as dependent variable and initial risk-factor fevel,
sge. inilial body mass index {BMI} and change of BM! as independent variables

Change of tisk facior initial risk factor level Age Initial BAVI BN change Muttiple R2

end of the treatment :
ABP systole 0.32 (0.1)* 0.22 (0.18) -0.44 {0.50) 2.03 (1.03) 0.35
ABP diastoie 0.39 {0.15}* 6.03{0.13) -0.55 (0.37) 0.67 {0.83) D.36
{nsufin 0.26 {0.21} —0.04 {0.08) 0.13 {0.27) 0.99 {D.45)* D.2g
Glucose 0.44 (0.15)%* 0.006 {0.67) ~0.01 {0.03) 0.04 [0.05} 0.31
Trigiyceride 0.39 (0.09)%%* £.0008 {0.609) 0.62 {0.03} ©.10 {0.05) 0.50
Chelestern! 0.17 (0.11) 0.004 {0.02) 0.0Z {0.05) 0.24 {D.09}*~ 0.25
HDL-cholesterol 0.33 (0.12)%* £.004 {0.003; 0.02 (0.01}* 0.09 {0.02)H*~ 0.50

One-year follow-up
ABP systole 0.06 {0.10) £.03 (0.16) ~0.77 {0.45} 0.72 {0.43) 0.29
ABP diastole 0.17 (0.12) 0.08 (0.13) ~-0.87 {0.36)* Q.16 {0.35} .35
Insulin 0.68 {0.23}** 0.10 {0.08) ~0.27 {0.26} 0.87 {G.26)%** 0.42
Glucose 0.34 {0.15)* 0.0005 {0.01) -1.007 {0.03) 0.06 {0.03} 0.33
Triglyceride 0.37 (0.7)%%~ 0.005 (0.07) 0.03 {0.03; 0.07 (¢.03)* .45
Cholesterol 0.19 (0.12) —0.04 {0,02)* 0.02 (0.05} 0.13 {0.05)** 0.37
HDL-cholesterol 0.27 {0.14) —0.005 {0.004) .01 (0.0 —0.07 {G.07} 0.24

 Results are presented as regression coefficients {s.e.m.). ¥P <005, **P < 0.01, **¥P < 0.001. ABP indicates 24 h mean ambulatory
. blood pressure.

which have shown that unrestricted sodium intake
can Fartly offset the hypotensive response to weight
loss.'*!* However, the importance of sodium restric-
tion during energy restriction has been questioned
by others™® especially during weight loss with a
vLCD. M

Weightloss studies have seldom reported 24 h ABP
monitoring results. Thus, it is not possible to compare
our resuls directly with earlier studies. Our study
showed that a sustzined mean weight loss of 10.7 kg
can produte an average reduction in 24 h ABPs of 4.1/
3.0 mmHg in middle-aged obese women with normal
‘or high nomat BP. This study is limited in the respect
that it did not have a no-intervention control group.
Therefore regression to the mean may partly explain
BP decreases. Compared to conventional BP measure-
ments, however, ABP monitoring has been shown to
be largely, but not entirely, without BP lowering
effect associated with time. 2

The night-time ABPs remained significantly below
the baselne (-7.2/-5.2 mmHg) at the one-year
follow-up, but not at the end of the treatment

1}rcsu1£s are in accordance with several earlier

 studjes.” #1516

Limited information is available for the mainte-
-nance of these improvements in risk factors during
:follow-up.” In our study, one-third of the weight lost
was regained during the one-year follow-up, and
. improvements were sustained in serm triglycerides,
glucose, waist circumference and night-time and 24 h
' ABPs. Total cholesterol increased fo baseline ievel,
 but the sustained increase in HDL cholesterol reflects
‘an overall positive change in lipids and has been
1 eported by others.'® The decrease in BP was smaller
i* during weight maintenance than during energy restric-
j tion, which is consistent with previous studies,'s'?
Ji'ffhus, despite some regain, this weight loss pro-
| gramme with VLCD seemned to be mainly efficient
[in controlling cardiovascular risk factors in middle
' aged women. The subjects with high initial risk factor
“levels and largest weight losses seemed to benefit
most, but the power of this small study was probably
too low to discover all factors that determined the
changes in these risk factors.

Our study demonstrates the overall changes in risk
factors during weight loss and follow-up. We cannot
determine what impact behaviour changes, like
increased physical activity, separate from weight
loss, have on the cardiovascular risk factors during

ﬂ}c programme and fellow-up. In addition, changes in-

dietary pattern, like increased potassium intake at the
{ollow-up visit, may have had an additional favour-
able effect on BP.

In this study, the ABRP fell significantly during the
VLCD (24h mean —B8.0/—4.6 mmHg), but during
further weight loss with less severe energy restriction,
the ABP decrease seemed to diminish. After VLCD,
Sodium excretion increased to baseline level. Contro-
versial results have been reported for the effect of
Sodium restriction on BP during weight loss.® Qur
Tesult is in accordance with some previous studies,

period. We do not know the reason for this long-
term nigh-time response. One possibility is that
weight loss may have resolved sleep disturbances in
some subjects and thus resuited in the BP decrease at
night. A decrease in sympathetic nervous activity after
weigh lossmay be another factor. In the present study,
sleeping heurs and quality of sleep were not checked
from’ patient diaries. The monitoring was undertaken
in different seasons: baseline and one-year monitoring
in winter amd end-treatment in summer—this may be
one factor affecting the resuits.

Using a cuff bladder which is not an appropriate
width for the arm circumference may cause eIrors in
BP measurement, but this can be corected with the
table provided by Maxwell er @/ 2® In weight loss
stucdies of obese subjects, the cuff size is often over
looked and it may cause discrepancies in BP results.
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We used appropriate cuff bladders during this study to
overcome the probiem.

Conclusion

We have demonstrafed several beneficial changes in
cardiovascular risk factors in moderately obese
normo- and mildly hypertensive women, during and
after weight loss. Despite partial weight regain, these
changes were mostly maintained at the one-year
check-up. Sodium intake tended to increase during
the follow-up vear. To avoid this, weight loss pro-
grammes should also contain some information on
reduction of excess dietary salt.

Acknowledgements

We thank Merja Rastas and Pifjo Alho for leading the
weight reduction groups and for help in data collec-
tion, and Dr Antti Julz and Dr Hannu Karanko for

their expert help.

References

{ Manson JE, Colditz GA, Stampfer M), Willeti WC, Rosner B,
Menson RR, Speizer FE, Hennekens CH. A prospective study
of obesity and risk of coronary heart disease in women. N Engl
J Med 1990; 322: 88288y,

2 Manson JE, Willett WC, Stampfer MJ, Coldiz GA, Hunter
DI, Hankinson SE, Hennekens CH, Speizer FE. Body weight
and mortality among women. N Engl J Med 1995; 333
677—685.

3 Alderman MH, Non-pharmacological treatment of hyper-
tension. Lancer 1994; 344: 207.-371.

4 Stevens VI, Corrigan SA, Obarzanek E, Bernaver E, Cook
NR, Hebert P, Mattfeldt-Beman M, Oberman A, Sugars C,
Daicin AT, Whelton PK. Weight loss intervention-in-phase |

of the trials of hypertension prevention. Arch fntern Med 1993,

153: B49-858.

5 Dennis KE, Goldberg AP. Differential effects of body fatness
and body fat distribution on risy factors for cardiovascular
discase in women, Impact of weight loss. Arterioscler Thromb
1993; 13: 1487— 1494,

6 Wing RR, Jeffery RW. Effect of modest weight loss on

changes in cardiovascular risk factors: are there differences

between men and women or between weight loss and main-

tenance? Int J Obes 1995; 19: 67—73.

Mzxwell MH, Kushiro T, Domfeld LP, Tuck ML, Waks AU,

BP changes in obege hypertensive subjects during rapid weight

loss. Areh Intern Med 1984; 144: 1581 - 1584, :

~]

8 DasGupta P, Brigden G, Ramhamdany E, Lahiri A, Bairg M,
Rafiery EB. Circadian variation and blood Pressure: responge
1o mapid weight loss by hypocaleric hyponatremic dje; in
obesity. J Fypertens 1991; 9: 441 —447, -

Pimeas RJ. Cliniczl interaction of sal and weight change g

blood pressure fevel, Hyperiension  1991; Fe(suppl 1y

-143-1-149.

10 Mancia G, D Rienzo M, Paratj G. Ambulatory blood pressore

moniforing use in hyperfension research and clinica] practice,

Hypertension 1993; 21: 2527, .

Mancia G, Giannattasio €, Omboni S Ambulatory blogg

presste  monitoring  and antibypertensive treatmens. Eur

Hewrt J 1992; 13 (supp] G): 43—47.

i2 Peldarinen T, Takala {, Mustajoki P. Two year maintenance of
weight loss after a VLCD and behavioural therapy for obesity:
coneition to the scores of questionnaires measuring cating
behaviour, frr 7 Obes 1996; 20: 332—337.

13 Kostrer GM. Enzymatic determination of cholestero] in high
density lipoprotein fractions prepared by polyanion precipita-
tion, Clin Chem 1976; 22: 695, .

14 Dixon WJI (ed). BAMDP staristical software. Univcrsify of
California Press: Berkeley, 1983,

15 Uusitipa MIJ, Laakso M, Sarlund H, Majander H, Takala 1,
Pentiil: I Effects of a very-Jow-calorie diet on metabolic
conirel and cardiovascular risk factors in the treatment of
obest non-insulin-dependent diabetes. Am J Clin Nutr 1990
51 E-773.

16 Andewon JW, Brinkman VL, Hamilton CC, Weight loss and
2-year follow-up for morbidly cbese patients treated with
intensive very-low-calorie diet and an education program,
Am JClin Nutr 1992; 56: 2445 — 2465,

17 Natioal Task Force on the Prevention and Treatment of
Obesity. Very-low-calorie diets, J4Md4 1993; 270: 957974

I8 Andenson OK, Fagerberg B, Hedner T. Importance of dietary
salt in the hemodynamic adjustment to weight reduction in
obese hypertensive men. Hypertension 1984; 6: 814—8]9.

19 Hayne RB, Harper AC, Costley SR, Johnston M, Logan AG,
Flanapn PT, Sackett DL. Failure of weight reduction to
reduce mildly elevated blood pressure: a randomized trial,
J Hypertens 1984; 2: 535530,

20 Reisin E, Abel R, Modan M, Silverberg DS, Eliahou HE,
Modan B, Effect of weight loss without salt restriction on the
reducton of blood pressure in overweight hypertensive
patients. ¥ Engl J Med 1978; 298: 1 —6.

21 Tuck ¥L, Sowers JR, Domfield L, Whitfield L, Maxwell M.
Reductons in plasma catecholamines and biood pressure
during weight loss in, obese subjects. Acte Endocrinol
(Coperh} 1983; 102: 252 —257,

22 Mutti }, Trazzi S, Omboni 5, Parati G, Manchiz G. Effect of
plasebs on 24 hour non-invasive ambulatory blood pressure.
J Hypettens 1991 9: 361 ~354,

23 Maxwedl MH, Waks AU, Schroth PC, Karam M, Domfeld LP.
Error inblood pressure measurement due to incorrect cuff size
in obes: patients, Lancer 1982; ii: 33-36.

ftel

T e e e



