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Serum Osmolality and Its Association with Health-Related Factors
and Biochemical Parameters in the Elderly

Kyung Hee Han'
Department of Food and Nutrition, Seowon University, Chongju, Korea

ABSTRACT

This study was designed to determine serum osmolality and to investigate the associaton among serum osmolality, health-
related factors and biochemical indices. Two hundred thirty seven elderly(86 male, 151 female : mean age 73.8) residing in the
Chungbuk area participated. Sociodemographic data and self-perceived health status were obtained by interview, and biochemical
parameters were measured. The mean serum osmolality was 301.2+10.1 mOsm/kg(range 240.8~328.9 mOsm/kg) and serum
osmoiality of the females(302.4 mOsm/kg) was significantly(p < 0.05) higher than that of the males(299.0 mOsm/kg). Only
11.0% of the elderly were within the accepted normal range(280-295 mOsm/kg} and the majority of the subjects were in a
hyperosmolar state{60.8% : 296~307 mOsm/kg, 24.1% : > 308 mOsm/kg). It was observed that serum osmolality was reduced
with increasing age but not statistically significant. There was no significant difference in serum osmolality according to marital
status. Serum osmolality was significantly lower(p < 0.03) in the elderly with higher self-perceived health scores than the elderly
with lower self-perceived health scores, however no significant difference was observed between the presence or absence of
disease. Serum osmolality tended to be higher(p = 0.06) in the elderly with difficulty in mobility than the elderly who have no
problem in mobility. Serum osmolality tended to be higher{p = 0.06) among drug users compared to that of non-users. There
was a significant association between serum osmolality and serum albumin in females but not in males. Significant associations
were shown between serum osmolality and serum transferrin in both sexes. However, there was no significant correlation
between serum osmolality and hemoglobin or hematocrit except with hemarocrit in females only. The results of this study
indicated that the elderly were dehydrated and hydration state seems to influence health status and, the elderly should be
encouraged to drink an adequate amount of fluids. Also, the hydraton state is required to be assessed and considered for the
interpretation of biochemical parameters. {Korean J Community Nutrition 6(1) - 76~83, 2001)
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orabe] 714 (Mini Nutritional Assessment)ollE 5%
A AL B R 3] glrt
2 2010] AAERA] EHAME S8R T3V
B Alstetd egdx 438 F2 222 ¢8A i
{(Zeman 1991). 4334 PJrle G 971 F 7
ABRAQ) o QAT glon wlef 74 ABsst
A B AT} o) dH AL Aot} gho] HE HyES 7
A 2 wegdelm g AL oplr}, x99 YRFHE &l
27 Prisls BAHEL 27)d Fohfo] M= AL =
7)o a7-Ast AR A 9lgn g A7 AdedA v+
F a3t} 22l =959 GRdaE gH=A Hrlske
H= B2 ojalge] itk k9189 et AelEel
w3 2 gk Bdse] gl o aglEe] x9UE
o} ofobdelell F3ks vlE 5 U7l sjEel Bl of

¥ 4 -7

#2o] mErHSchienker 1998). B/IAE A E0| 717
3t Qe A QA F Al FIHEA ) AE
g Adsty Qridas sjadsied 43E rlAE 89dE
o tdt ojalz} a7t AlgEy AR 7S T
£ 98 89 F =984A &3 B 5 A THAHY

@02 gla) gRArt AR of g4 vk T
Qlch= Ao AHE}, HWpEA HEE2y, Frtea
g dRulz 22 EH S 24 A EEe] St
sh= 2oz geiA Ark{Zeman 1991).

njeha] B ol e w5 3 459 EUHE B
T 83 AEqhy A4EE 891, A3 ArETe] 4
#A4 S 2M3le AES B gt

ALY %

1. ZNOY

ZEd AFn YE 654 ol =0 dYg2E 2A
}g3 o|F AasA st BolEe] 4ud dahegl 86
3 Az=¢] 1519 & 23799 A7t o 4HAct. A
B R4 2N ETA, 34 AT HLZ, A
23D AFE Y =AEZ TR

2. TA T ¢

1) 422N

Apuge AR ATANSY Aol B B
%os A 2 QY71 TAE we 24
2Y50] AT Y NRS $o) U, F9H
2 A48 e A%AHE 108908 39 4=
HOHES AT Yot BESE AR G R
o X398 2% AYAT Gettner 19941914 AH2
2 #22 89 FAadEd B4 2 A% Nag 3
A, A2 AT FARE R o] TP,

2) MM WD BRAFY
AE7 AL AZdn o2 HE BMIE Fatdey ¢
ZedlA ddE SAsH.

3) YoaH HA

Yolsf3 e ol FEA AWMHL FHdle A2 14
7 AR 3000 rmpoll A 3093 fdwelste] 38 ¢
2 F B AR BE 2@t 18 495 = A S
A HAQEAFEA7HSEAC H5-M, USA)E |83t
gzl IuiEssE SAsY 35 59
2832 524 L(BUN)E AFEAE71(Meter

i

—_

A
701-



78 - x99 WA AR ARER 89, A W] A

Tec 1021} 2 3381, ERLHH(transferrin}2 €Y
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(osmolality)2 Zemen(1991)¢] <1438 F4¢ mOsm =
2(Na+K)+glucose/18+BUN/2 8(Na. K= mEq/L. glu-
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Table 1. General characteristics of the subjects n(%)
Male 86( 36.3)
Gender Female 151( 63.7)
Total 237(100.0)
63-69 58( 24.5)
Age 70-79 138( 58.2)
> 80 41(17.3)
. Urban 116( 48.9)
Residence Rural 121(51.1)
No formal education 149( 62.9)
Level of education  Elementary school 66( 27.8)
Middle school or higher 22¢ 9.3)
. With spouse 164( 69.2)
Marital status Without spouse 73( 30.8)
< 30 59( 24.9)
Spending money 31-60 67( 28.3)
(1000 won) 61-100 64( 27.0)
> 100 47(19.8)
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ZAHE 29159 U¥HE AR Table 190, AMF &
4J& Table 261 JehlRTE dliicgle] A¥E W=} 867
(36.3%), 4= 1519(63.7%) 22 FAHAUC). JF A
€ 73.8 £ 5.6M= Ea}F 73.2 + 5141, oA} 74.2 £ 5.94]
AT AHEEE 65~6947F 24.5%, T0~T9447}F 58.2%.
80M o4& 17.3% At Al EXE A9 FEol 7
Z+ 48.9%3} 51.1% 8 A&z ISt} AEFEL FE0)
&te} Fto| 62.9%, IFo) 27.8%% vl¢ W FFo2
vebga ful$-4 882 69.2%. 44 v]8-2 30.8%
g,

AFe AT 53.3 + 9.9 kg= FA7 56.5 + 10.0 kg2
¢dzle] 51.3 + 94 kgRt} fof3 o F3tm(p <0.001),
A2 Pito] 152.8 + 8.5 emB FAH160.5 + 6.3 cm)7}
92H148.3 £ 6.1 cr) B} FejF 22 ¢ Zick(p < 0.001)
(Table 2). A¥ e @= FLATH (=G 483 2000)
off Ax=e] ¢z =% HEHFF A F v|H F2
Holl £}, =059 43S Ags] FAsk= Aol 494
e A ARk EAo3lE kiR s &
o]7} vl d Fck oy Az YT ANAE EF
Aol @A) x2S vla] EA 4= ) JEY
E gitty oA AT diEoz FE 0] B4
wRlel) vla] A A BaoEm led (348 1999) B =AL F
ol A FIF AFo] Bdd AL WA F FERo] Tt
& ol XFE%Y] W oR AZgc) BMIE Hde} 22,

Table 2. Anthropometric measurements, and biochemical characteristics of the subjects

Parameters Male(n = 86) Female(n = 151) Totalin = 237)
Agelyear) 732 £+ 51 742 + 59 738 £ 56
Weightikg)*** 565 £ 100 513 x 94 533 + 99
Height(crmy*** 160.5 £ 6.3 1483 = 6.1 1528 £ B.S5
BMItkg/m2)** 219 + 34 233 + 38 228 + 37
Seli-perceived health status*** 22 £ 36 209 £+ 35 214 + 36
Serum albumin(g/dl) ' 403 + 039 412 £ 0.52 409 + 048
Serum transferrin{img/di)** 2658 + 317 2804 + 35.1 2750 £ 345
Hemoglobin(g/dIy*** 141 = 11 129 + 1.1 134 = 1.2
Hematocrit(%o)*** 400 + 37 375 + 34 384 + 37
Sodium{mEg/L)* 1396 + 45 1413 £+ 5.6 140.7 £ 53
Potassium{mEgAL) 476 = 033 485 + 0.66 480 + 0.60
Glucose(mg/dl) 863 x 176 86.2 = 196 863 + 188
Blood urea nitrogen(mg/dl) 156 = 49 149 + 46 131 = 47
+1p <005 #*x:p <001, =:p <0.001
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Azetd Waege £4 AR Table 29 2t A
w5 Hy ¥ dR7E 40910438 g/dloeH
A9 403 £ 0.39 g/dl, 932kl 412 £ 0.52 g/dl
2 P2 AAAAE5~55 g/d)E HEhiIh B E-
3L P 275.0 + 34.5 me/dlE AYHAC 200.0
mg/dDHel 487, oJAlgle] 280.4 + 35.1 mg/d1=E
Ax9l 265.8 £ 31.7 mg/dlEth FHe=(p<0.01)2
2 Eotdd. 84 B(1994)2 AR BA| Ade| AFdh=
#hmgle] PYF EPAFH] 252.4 + 41.5 mg/dl At
2 R B FAA gz P ERAYY
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vt} vhigE garRz e gAsi=d 2 A E= A
o} Aart za, wigrizt gren, g4 RS
glke wledshs Fo] FoHGibson 1990). 23 AAE
283 AEE §7] e ol X AgERr Gl
ARl E A7 E o1yt 84 42 mdFedA
277 GRS el e F2 A EY B ope} &
o] dizx2X dF=d 83 dywle] 35 g/dl olghe
ol gt A AT 85~1004 F#EZ FAloA Alte]
7V FL 9 dE5AATtT shicHAgarwal T 1988).
3 =dFdA 7193 &F(functional impairment) %
el (disability) = #3 959 FE 748 Aol 9
o] RuE, aejv 894 48 gzt do A
Zo| vha AYE A Fed ATt B Aes o4y
# 1} (Gibson 1990}, o]t AHA % B3t &
o} Golate] olatell A e o] 45 1 Q1 chEHSl Ashe®
] WMo},

ENdAHPL 7N FAEE HE -S2EA0E Wi
717} 8~109= Fvidch g3 A ARz Ho &y
2 4% 27) @A Pt et d#A Ao 28
gl oo ARAY] 98 o A7 EobAlr] HE
of ok NEZ AL o= AP d3e wefsfof gich
(Gibson 1990). 83 573 riariA 2 EALHA HA
g2 ed] A Jeld 5 doka AA=]HZeman
1991). ZAMRY =909 7 FARFEWS 134+ 12 ¢/

g A4 579

di(3a: 141 £ 1.1 g/dl &4 : 129+ 1.1 g/dDE H
BE A (gt 14~18 g/dl, A} 12~16 g/d) 9
Rt AutEadl GA 384 + 3.7%(4A: 40.0 £ 3.7%
A7 1375 = 34%)2 Fd BF AAEH (SR 40~54%,
oz 37~47%)) &8t slea2dly HriEaye 2
Z=A] Z7Ele Ao g HaEtHZeman 1991).

A Avle& 7 140.7 £ 5.3 mEg/L{¥=} 139.6 mEg/
L. o2 141.3 mEg/L)2 38$(136~145 mEqg/L)W
Ao ¥4 Teky 94 A4EH(3.5~5.0 mEg/L)S! 4.80

+ 0.60 mEq/L{#At 4.76 mEq/L, <4+ 4.85 mEq/L}=E

vehdth FEEFL BF 86.3 + 18.8 mg/dI(FA} 86.3
mg/dl, A 86.2 mg/d)E JER} A1 (60~100 mg/
dyuld] £3en] e 22AA(BUNIE B 1611 £ 4.7
mg/dI(gAF 156 mg/dl. o= 14.9 mg/d) 2 A8
(10~20 mg/d) Wsich, Asishy Wge AdHEsE
Zeman(1991)¢] AAE 7128 H 43t

wolof| A A3 eHe H4EE vAAAS FIME, T8
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Table 3. Serum osmolality of the subjects by gender age, residence,
and marital status

Variables N Osmolality{mOsmvkg)
Gender*
Male 86 299.0+ 9.4
Female 151 3024+ 11.3
Total 237 301.2 + 10.1
(240.8, 328.9)"
Age
65-69 57 3035+ 73
70-79 135 3011+ 119
> 80 40 298.7 £ 100
Residence*
Urban 13 303.0 £ 133
Rural 119 2995+ 75
Marital status
With spouse 164 3008 £ 9.8
Without spouse 72 3021 £ 126
*:p < 0.05

1) range{minimum, maximum}
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£ Table 37} &t} =152 834 4592 HT 301.2 &
10.1 mOsm/kg(240.8~328.9 mOsm/kg HZ A
(280~295 mOsm/kg : Zeman 199K} EUTh =9
29 FIIHE Hris dye WS- FL2d, dA7 w
JES oz EF 22 g3 e AR A7
&b tAlE AR ol WA @44 EE Helx
Atz BuE Ak (McLean 5 1992 : O'neill 5 1990).
O'neill 5(1990)2 F2%ANAE =& HFLZ2 os-
mometer2 FHHEYE H4%9 Ludiged He ¥
F aFFEde] 304 mOsmol/kg(285~322 mOsmol/kg 8
AT 12%4to] AHAHH(281~297 mOsmol/kg) ol
£ty ot 3 AR duyo g Y FA5A
otw A etE dFES AHESt Al o8 g 4
AN=d(Hodkinson 1980) @Al 17712) Al4kae] veig]
o 2 ATl E B4 RS ¥4 2R, XENF F
F3s FA2AAE ZAT F o|ES A4 UYto
Adste WAooz P4 tHZeman 1991). wEhA WA
& o] &= W osmometer® AT B} P AT
2= Aol g D 2HE g vmElrlde A
#4o] glezlzt B M Lavizzi-Mourey 5(1983)
£ golo] AFaln 9l 33999 w915 F 10340 &
3 AtE F7te gd gk /AdolEd ¥ &9 F7HE e
Uz 9le] 2491 Ao WA

Bl A A AFYS gde] o) 2a} A} fof vlE
a9 ol FAEE e AY FAHshe /-881A of
£8v}. McLean(1990)%53 O'Neill 5(1990)2 =519
A F7te 83 AEYL ATES SMTIE dFA9E
£ Rusign}. o} o) ol FrtE AEete] A%
of gakg mlA & glrhs ARdo] Al7|H a2 9ot AZS
w15S A% uikAd E Ay HeE wdd 9
T ADAE ofF QUvh. AT Agle] "o 4FEGL
281~297 mOsmol/kgd] AA4HS A dH3] =249
tHDiem & Lentner 1970). Henry 5(1974)2 639
2}k 7079 GAE HAE L BEdR s AYrEE
278~305 mOsmol/kge] W2 HHE AASIH o 48
of tigh AT AFL Ak 2=y AY FF AR
< 2] H7t AAHR e 2ANG =59 A
7F Jeht Q1A @AY AZEE x20e] op%ith. Hod-
kinson(1980)& x=<19] 4 @4 AFGSR 264~309
mOsmol/kge] HHE 5310t o] FA& Hdd o
A7 =9 SFFAZRE 2 FR]olr} o]} Fo| 9l
58 AT uA T ¥ 5] A Ese dig 42"
Azt ol glnk 2 dtdlAle G 84 AREHE

FnA=Z 280~295 mOsm/kg(Zeman 1991} 71F2.
2 grisige} o] FAE IEL gite= & B 47
(O'neillF 1990)9A 71Eoz AP AL Axsld 4
£38 o},

Al wE AAE vud & of g2 7
AEo] 302.4 + 11.26 mOsm/kg 2.2 &A1) HE
299.0 =+ 9.4 mOsm/kgell vl&} frelde=z(p <0.05) =
Skth. McLean 5(1992)2] g7l 23hd FAele] o
ARt FFFYe] #0ta st 2 d7A e g2
LiEbE oL} Lavizzi-Mourey 5(1988)2 2p&ate] i
22 oapglelirk Hoauste] |yt ulel Aty A
g 2ojx gt}

ZA QAR dFd] 2 B3 AEYLE 65~6949)
AL g AEYe] 303.5 £ 7.3 mOsm/kg, 70~T94=
301.1 & 11.9mOsm/kg, 804} <] 298.7 + 10.0 mOsm/
kgZ o] F7hee wet Zashs AiE Bou B4
Hoz FoAHQl Aol it McLean %(1992)2 A
HALE] 70 d-2el(HFE A7 39.24) ¢} 829 x=2E(H
T A% 784)& Yoz A3E ¥F 45 A s
T =9l 84 A5(302.2 mOsm/kg)e] A
21(291.2 mOsm/kg)oll vl ol d o2 =7 veht 94
o] Z7igel ue} AFEYe] AMHez EolAE= AL B
Ak shdel. 28y Duggan $(1993)¢] A7
b 92 €% AFUT dade] fiivtn B uEed
] o] A= AN AR} 28 02 4T n0EY
& digez A3 w2 94 AFY A0S AHE =F
2 vy Ho B A7 AN} vt o gl B A7
oA ol w2 2ol A9 303.0 + 13.3 mOsm/
ke, F&x=20L 2995 + 7.5 mOsm/kgE EAx=91 &
A AHgete] wExglrTt oo (p <0.05) ¥ A
& 8 59Utk

FuleRt 2120 A AESE 300.8 + 9.8 mOsm/kg

o2 Fuieat w9150 HA %okl 302.1 + 12.6 mOsmy/

kgHth Boro} §od 538 ohigich M. McLean
(1992) 2 ¥ AMEsk B4 7S5, ool £ w2
Aul2s el o Aaeisle] Aade AmEghed)
freel Jebdo] ARSE ¥ aach

Table 4913 d3 A5gte] B¥e Yhidz AxNsd
v}, "4 4%ste] 279 mOsm/kg olshs dAtel 2.3%
(867% 2), d=te] 5.3%(1519% 89)=2 A x=3le)
4.2%(2379% 109)9c} A4 B3 A5 Y92 280~
295 mOsm/kg® 71202 B o AAWsle] £3 wolE
£ oz} 18.6%. FA 6.6%2 &R HAx=L1L] 11.0% &



Table 4. Distribution of serum osmolality of the subjects by gender

Osmolality Males Females Total
(mOsm/kg) {N = 86) (N=151) (N = 237)
< 279 2(2.3)" 8( 5.3) 10( 4.2}
280-295 16(18.6) 10( 6.6) 26(11.0)
296-307 57(66.3) 87(57.6) 144(60.8)
> 308 11(12.8) 46(30.5) 57(24.1)
1) Number (%)

Table 5. Serum osmolality according to health-related variables

Variables N Mean + 5D Significance
Self-perceived health status
Good (> 24 61 2997 + 6.7 p <005
Poor (< 18) 54 303.0x 115
Drug use '
Yes 136 3023 £ 96 NS
No : 101 299.7 + 12.0
Disease present
Yes 186 301.0+11.3 NS
No 51 3019 £ 85
Blood pressure
High 125 3011 £ 110 NS
Normal 112 3028+ 104
Mobility
Easy 174 3008 + 111 NS
Uneasy 26 3049 £ 13.2

ol Ao veidth HA|wele] 60.8%7F 7 =& W9
¢l 296~307 mOsm/kg HH Wel AUz 24.1%= BH
2HEqko] 308 mOsm/kg ©18E Be 2 7Hs4e] e
wQlE9) v o] Bl @A HL AL B 4= 9irh 53] oA}
1=¢12] 83 AHRglo] 308 mOsmykg ©189) ¥l&(30.5%)
o] gabegl 12.8% %0 ¥ & AL B 4 YA Lav-
izzi-Mourey £(1988)2] |elx Epdabe] gjF-E-2
8540 ol4ke] oJalglow olzf opgo] A7HE R Y
AE:ARS 71 el 74 e =B vt &g

4, HY{E 8010 ME % MEUSTE

A7AE agld 02 Y A5 FES AHE 2
Table 5o AAatch ¥ AtelA Azbg7E A7
ABRATFE 4BAE o] 443905 24)°) &= Jd
2 A7) Ed Avos 1/4 E(<18)0 &3
HAEe AN T4 @& FoE TEI] €A AF
gte] zjol g A kTl 2717 AT dEsita
AEIT Sl w9159 4 AEUGS Hd 2097 6.7
mOsm/kg2 A7ZAE7E F4) gcka =71 e =UE
o] HF A9 303.0 + 11.5 mOsm/kgltt &4

& A4 3-8

{p <0.05) 22 @A Vet FEEL {70 o2 B
AFEgle] z}o] 2 AE B oFS E43tm gl =00 BH
A5qto] HF 3023 + 9.6 mOsm/kge 2, E-88kn 9
A gre =919 299.7 + 12.0 mOsm/kge ot =%ov) &
2j3Ql 52 olJtHp = 0.06). O'neill §{(1990)2] &
TFoll A o] mAle} v AE|ZolE FHFA oFS HEIT A
B 50A of HEEH Y ATY Aleld A4S
WAg 4 gk 3k, McLean $(1992)& B-83]
= o st 8 RS Y AR S A oW 4R
o) giA &8 BaFsich

Ausyo] o ¥y AT 7474 3010 + 11.3 mOsm/
kg, 301.9 & 8.5 mOsm/kgi A9} Ao|7}t flE ALZ 1}t
bttt McLean $(1992)2 37274 uE AW 7 Tl
il vl ANE Hukw AMEA] G G xRl
YA TGS vug A3 A7 =NEFE4T gl A
7S AAEA askd wold) vls 213 (p <0.005)
o2 vt et ste] "ol =2lolA A7
goll 93e ] F A2-S AABIET & dFeM 75
7} o] nEgte 2 IE =05 ¥R HFUS 3011
+ 11.0 mOsm/kg, AFEYE 7H =15 3028 =
10.4 mOsm/kgs Frol&el alolE eh|A] gteH o
A= McLean £(1992)¢) 757 243 B4 454 4
ol AdatAde] gllvh= Axte} AL ).

O'neill S(1990)2 7| L UAA =59 I A5
27 Az wel < 299 mOsmol/kg, 300307 mOsmol/
kg, = 308 mOsmol/kg®] A #28 Uro] d F4 A
F7Hl AFEEol &ol7) glErE FAREL 3 AR
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Table 6. Correlation coefficients between serum osmolality and the
biochemical parameters

Biochemical parameters Male(N = 86) Female{N = 151)
Albumin 0.0779 0.22771**
Transferrin 0.2330* 0.2765**
Hemoglobin 0.0828 0.1319
Hematocrit -0.0542 0.1776*

*:p <005 **x:p <001
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