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A Study on Tube Feeding Practices of Adult In-patients

Kyung Hi Han
Depariment of Food and Nutrition, Seowon University, Chungbuk, Korea

ABSTRACT

To cvaluate the current practices of the tube feeding and the status of tube feeding patient,
76 adult in-patients at 6 hospitals located in Seoul and Chung-buk province were examined
through reviewing patient charts, observing patients and interviewing patients, nurses, dictitians,
patients’ family or care- givers.

The results were as follows -

1) An average age of the patients was 54.5 years with 41% over 60 years old. Patients with
decreased mental status, dysphagia, esophageal obstruction and respiratory problem were fed
by tubes.

2) The range of duration of tube fceding is between 4 days and 6 years. Most patients
were received formula through nasogastric tube(89.5% ), while 79% of gastrostomy and 26%
of jejunostomy. Administration methods for formula were bolus feeding regardless of the route
of formula delivery.

3) Mean total calories reccived for men were 1590 kcal and 1450 kcal for female. Mean
volume per meal was 282ml and mean frequency of feeding was 5.68, whilc mean feeding
interval 34hours and mean rate of infusion 684ml/min. All patients received hospital-blenderi-
zed formula as the major source of nufrition. Home-blenderized formula and commercial
formula as a supplement were used 25%, 132% respectively.

4) Thirty-eight percent of patients was hypoalbuminernia, and 61% was at the moderate
level of deficiency in hemoglobin.

5) Complications associated with tube feeding were diarthea(224%), constipation(21.1%),
vomiting(11.8%) and so on.

6) Serum albumin levels of patients who have complications associated with a tube feeding
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were significantly lower than those of patients without complications.

In planning a tube feeding regimen, the type of a formula must be integrated with both
a delivery system and a protocol for administering the tube feeding. The multidisciplinary
effort required to deliver enteral therapy is essential to improve current practices used at hospi-

tals.

KEY WORDS : tube feeding - bolus feeding * blenderized formula.
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Table 1. Number of subjects by age

Age Number of
(year) subjects (%)
< 20 2 ( 2.6)
20 ~ 29 5 ( 6.6)
30 ~ 39 10 ( 18.2)
40 ~ 49 18 ( 17.1)
50 ~ 59 11 ( 14.5)
60 ~ 69 15 ( 19.7)
> 70 20 ( 26.3)
Tortal 76 (100.0)
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Table 2. Classifications of diagnoses, the number of patients with tracheostomy and the route of delivery

. ) Number of Nl'xmber 'Of Route of
Disease entity subjects patients with delivery
tracheostomy

Group 1. Cerebrovascular accident in old age

Multiple cerebral aneurysm with 2 1 2t 12 0%

or without rupture

Cerebral infarction 8 2 8 0 0

Cerebral embolism 3 1 2 1 0

Cerebral hemorrhage 18 8 17, 1 0
Sub total (%) 81(40.8)  12(158) 29(38.1) 2(26) 0( 0)
Group 2. Trauma

Intracranial hemnorrhage 7 3 7 0 0

Cerebral concussion 10 8 9 1 0
Sub total (%) 17(22.4)  11(14.5)  16(21.1) 1(1.3) 0o( 0)
Group 3. Brain injury due to intoxication and

Secondary brain anoxic injury

Carbon monooxide poisoning 1 1 1 0

Iroxication due to unknown poisoning 1 0 1 0

Cerebral anoxia due to cardiac or

renal failure 2 1 2 0 0

Sub total (%) 4( 5.3) 2( 2.6) 40 53) o( 0) 0( 0)
Group 4. Gastrointestinal malignancy

Tongue cancer 1 0 1 0 0

Esophageal cancer 3 0 0 2 1

Gastric cancer 1 0 0 0 1
Sub total (%) 5(-6.6) 0oC 0) 10 1.3)  2(26) 2(2.6)
Group 5.Dysphagia

Guillain barre 1 0 1 0 0

Unknown 1 0 1 0 0
Sub total (%) 2( 2.6) o( 0) 2(26) 0o 0) o( 0)
Group 6. Other disease

Myasthenia gravis 2 0 2 0 0

Unknown cerebral degenerarive disease 3 0 3 0 0

Parkinson’s disease 1 1 1 0 0

Unknown bone degenerative disease 1 0 ] 1 0

Acute dermatds 1 0 1 0 0

Idipathic respiratory distress syndrore 1 0 1 0 0

Acute infections disease 1 1 1 0 0

Tracheal stenosis 1 0 1 0 0

Cardiac disease 4 1 4 0 0

Cerebral malignancy 2 2 2 0 0
Sub total (%) 17(22.8) 5(6.6) 16(21.1)  1(1.8) o( 0)
Total 76 30 76

1) nasogaswic  2) gaswostomy  3) Jejunostomy
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Table 3. Number of subjecis by the level of mental

state

Level of mental state No. (%)
Coma state 8 ( 10.5)
Semicoma state 16 ( 21.1)
Stuporous 12 ( 15.8)
Confusion 15 ( 19.7)
Drowsiness 6 ( 7.9
Alert 19 ( 25.0)
Total 76 (100.0)
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mime, 24417t X|&A ool 27 yAHE Hx]
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Table 4. Administradon methods and rates of infusion by route of formula delivery

Method Nasogastric Gastrostomy Jejunostomy Total
No. (%) No. (%) No. (%) (%)

Bolus 65(85.5) 6( 7.9) 1(1.3) 72( 94.8)
Intermittent 1( 1.8) o 0) 1( 0 2( 2.6)
Continuous o 0) o 0) o( 0) o¢ 0)
Bolus+ Conti 2( 2.6) o 0) 0( 0) 2( 2.6)

Total 68(89.5) 6( 7.9) 2(2.6) 76(100.0)
Rate(ml/min)

<80 2( 4.5) 2( 4.5) 1(2.3) 5( 11.3)

0=~ 50 8(18.2) 1( 2.8) o 0) 9( 20.5)
505~<C 70 4( 9.1) o 0) o( O 4( 9.1)
70E~< 90 4( 9.1) 1¢ 2.3) 0o 0) 5( 11.4)
90=~<7110 15(29.5) o 0) 1(2.8) 14( 81.8)
110<~<7130 2( 4.5) 0o 0 0( 0) 2( 4.5)
150=~<C150 4( 9.1) 1( 2.3) o( 0) 5( 11.4)

Total 37(34.1) 5(11.4) 2(4.5) 44(100.0)
Mean+ SD 79.01% 38.11 63.6% 54.4 62.5+ 55.03 68.37% 48,51

¥4 (continuous feeding) o] AT HAYTO. 238
U BxzAlgAE §Fe2e) g9 Ftdx 4dF
o2 boluse] A= YUt} &AL 7153}
Ho| A bolus feedingr] TAHE £5x3 FAEA
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2) Foi=

Boge oAy REBAE Ygoz £FEA
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B HE2Fe FoT T 63.6%544mlE, T

Fa Bl 6251 53.03mVEE ETHE 23
90~110ml £5x8 Foq8 AL 31.8%E 717
2y 1tho] B 30~50ml7t 20.5% o] YTh.

=3 B9 110ml 14 150ml 7HA s B4 EE A
@Akl 159% =HAck @A v W4
AR A Fof o] 20~30mlE H=Z FFEL
AoHO. o)A wlmsjEn| AA fAel 114%
gto] AR Fojgz Fo W YUtk

Q) To BAfox, 44 B &2 AFHL Sl
Fol g BT W2 et} Walike520 & v
TR FEAL o s 1219 325 ez
173081 8] Foof gt APAF oA 15 oF 300
mlg-&e] FUdy W AFMAE 3079
T9E AFHT YA ERet 61% 7} 58l
FRT 91%7F 158 ollfdl T3 rhe A&
wAseth WebA Heitkemper®2) e Fuo] ¢
AE A =247 Aehol A 200~500mizhA] &
£%g Talgo] 30~-85ml/E A ¥€E AA 7t
A olo] WE Ao FREL FHFH A4H
W& RFEHIY ZE Lol FA Lol 60
ml/Fout Ioldke] Sxdus R FIot
THA F49 RAEE BAFA gyt 18y
H| 2 300mit T2 10]39] F-F N HIFS
UERRA ottt St ElE S0ml/E-o] &roAle
AL 7 FESY FHHY BITE 2T
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keal, o 47} BT 1450.00+ 346.63kcal ©] S1T}(Table
5).

Table 60 23 Fo84F X E AA YR
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A 3 B §%o] 350ml o] 2I-F 7L fuE0)
AQd VAo ForXBR vl AsA gre
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Table 5. Totml calories received by patients per day

AR Aol 500mlol e 712 o] ATV,
AT A Fofgago] s50mlol el A4
18.4% ¢th

BAe] A BRI B AL QAT §FL
ssomls §AGT AFE FANTAL A&H
=ages A ¥4 dokn Busm Yo,
249 & 999 4% 98 $Fo) eHow
soomigert @A mAME ARABL AF
zAe] gl hE HSTE W Ak
a7t dokn 48k

4) Fof &g

2 g4 A5E 637} 526%2 7P ERL
4, 5, 837} 11~13% 2] W58 EXE Hlod
83 Rz 6.6% 5 A3 AUt FFFULY
HAT F43AFS golrr) & AP A 7H8
Al 49 A #xle) BF FHHFL 19 2~7
HAAE F4359 AFFA AAN AU
gy F ATt 1~12871R] F7F HE FA
U5 FAY 4B AAFAHLEA FHAFS
v =8hA Ve,

Calories Male (%) Female (%) Total (%)

500 ~<1000 3( 4.0) 1( 2.6) 5( 6.6)

1000<~ <1500 8(10.5) 15(19.8) 23( 30.3)

1500 <~<2000 21(27.5) 15(19.8) 36( 47.3)

20005 ~-<72500 10(15%.2) 2( 2.6) 12( 15.8)

Towl 42(55.3) 34(44.7) 76(100.0)
Meant SD 159048+ 463.19 1450.01 346.63 1520.0% 404.91

Table 6. Volume per meal, number of feedings per day and the feeding intervals

Volume per meal Number of feedings Feeding intervals
(ml) (frequency) (hour)
>200 20(26.3)" 3 5( 6.6)V 2 27(22.4)V
200K~ <250 17(22.4) 4 10(18.2) 3 29(38.2)
250 ~< 300 18(28.7) 5 9(11.8) 4 25(32.9)
300 ~<350 7( 9.2) 6 40(52.6) 4y 5( 6.5)
350 ~< 400 6( 7.9) 7 2( 2.6)
4005 ~<450 3( 3.9 8 9(11.9)
450 £~ <500 5( 6.6) 10 1( 1.3)
Mean+SD | 28184 99.60ml 5.68% 1.40 3.20F 0.81
1) No. (%)
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Table 7. Types of formula used by route of mbe feeding

Types of formula Nasogastric Gastrostomy ~ Jejunostomy Total( %)
Hospital-Blenderized forrnula 39(51.8) 4(5.3) 1(1.8) 44( 57.9)
Hospital-Blenderized formula-+ 9(11.8) 1(1.3) o 0) 10( 18.1)

commerdal formula
Hospital-Blenderized formula+ 17(22.4) 1(1.3) 1(1.8) 19( 25.0)
home-Made formula type
Hospital-Blenderized formula+ 3( 4.0) - — 3( 4.0
oral intake
Total 68(89.5) 6(7.9) 2(2.6) 76(100.0)
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Table 8. Diet prescriptions for wbe feeding
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helglel 2 X g =28 F1 P9 AL
54 AR, 484, 229 4%, #E= §
. AA, A, ok 2ea v glo] dad
0. ARzANe gud S5EE A ue
5T ApEEE Axe o] Al7ix] FAE-2
3}eHA o] ZtzA Aol A ThE T YA H oA
AET e AR 549 FTxo ot I
ol A AHEES Qle AEel ATE A
grle] 8 7E $53t7le o dFol. #A
SN NBID A FEA S ARARA
¢l Energen, H] A B9l Green bia, Isocal, En-
sure, BesvionE¢|y 7}AE& 2000kcalE 7|FC 2
o 4,600~10,000929 72N FAFHew 3
ApZo] ARRBH7E of#d ARl 2. gA¢
frostaA vETH J4S nHstd P £
ZASY 2 A BPgold AZHG
REFA7} 27T BANAES Fo ¥go
H 0)7| T FQtele 5 dEFI Aol e
oo} ARFAH G2 FRee Agrirt
AR AR Jde 4T FARFH e ol
27} fell we} FAH BAN G FF7)
e BAe deo] wel 3~219= thekEkadct

4. MetE AL Zat

A SR} AR 24 ZIHE Table 90
AN AR 27 Z RN A FolEs AN A4}
F25 92 BAe) ARE FRA7} FEE 0 Qo
F24 FAe 43292 Ao/t AT

g4 abumin(n=56)2 B 8.14+ 0.58g/dLo]
A1 AV 877 FEE e AYE
HAR ol AR T AFol g 41% 9} ¥

Diet prescription No. (%) Diet prescription No. (%)
Standard SLDV 42 (55.3) LF® SLD 3 (3.9)
DM? SLD 7 (9.92) DM, FF,Lactose-free SLD 1 (1.3)
DM, FF®,SLD 1(13) FF,HP,SLD 1 (1.%)
HPY,SLD 17 (22.4) HP,High calorie,SLD 4 (5.3)

1) Special liquid diet 2) Diabetes mellitus

%) Free fat 4) High protein

5) Low fat
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<28 1] &0]9]t}. Total protein(n=>53)-2 H 6.34
+0.98g/dLE 37 % 2] #A}7} 6.0g/dL o] 5te) £5 T
o] Aol v} Hemoglobing FAa}E H 10.04
+3.19g%, &A= T 10302 2.57g% & HE7}9)
61%7H(d <12g%, o <{10g%) ZAYPo|IYxT o)&
Ahe 8309 a1z A Jehgch Hema-
toerit) = WA B 84.591 5.62% , o =} 3§ T 33.26
14.46% 2 & 46%FA7(F <87%, o <81%)
2P o 2 etk A4 5L HY @A
YEE & WY NxE Aoz % g43
FYZ % A AR FSY L oA HHP
FEog AU old&e AN}t I3t
Hol = HAFAEANA FEHoE HEPF
e fQlo g HAZT EAFAAE FAEY

Table 9. Hematological observations

Fa QAT FEHH YHTE HHA &
T} Hyponaremia® #2}e] 15% 94 hypokale-
miats AA =9 11% hypochloremiaty 5% 2 1+
25 a=

Rudman$39-& A@#FAg o1 gl =084
A 53%7F 71 & T ZFH T 7+ H¢ hy-

ponawemia® Hi o}

5. Az Fo7|7t
AT 4 HdA 7I1Fe 137087t 56.9% =
78 @gkn ool 2F~1=2E 21.1% $£AY
o 14delitel A7 ARFA BAZ HAY
14.4% Ht}. AF F2 A 717 Hh 4ddA
A1 639 EXE JEMAH(Table 10).
Moore®Y & H A Yol gatst v)Hs 53

Parameters Meant 5D % of abnormal values
Albumnin(g/dL) n=>56 8.14+ 0.58 38% (<(3.0g/dL)
Total protein(g/dL) n=A53 6.34% 0.98 37% (<(6.0g/dL)
Hemoglobin(g/dL) n=32(M) 10.04% 3.18 61% (M<12g/dL

0=25(F) 10.30+ 2.57 F<10g/dL)
Hemarocrit( % ) n=32(M) 84.59+ 5.62 16% (M<37%

n=23(F) 33261 4.46 F<31%)
Sodium(mEq/L) n=66 135.554 8.66 15% (<l30mEq/L)
Potassium(mEq/L) n=66 4.08% 0.73 11% (<(3.5mEq/L)
Chloride(mEq/L) n=61 102.45+ 15.91 5% (<90mEq/L)
Glucose(mg/dL) n=3] 113.532+ 37.27 13% (>200mg/dL)

Table 10. Number of subjects by the duration of tube feeding and patients’ complications

] Complications
Duration No. (%)

DI CON DI & CON vO AD MC
<1 week 3( 3.9) b 0 0 0 0 0
1~2 week 2( 2.6) 1 0 0 0 0 1
2 week =~<71 mo. 16( 21.1) 3 0 2 0 2 0
1 mo. E~<3 mo. 28( 36.9) 2 8 1 5 0 0
3 mo. T~<6 mo. 11( 14.5) 5 4 2 2 0 2
7 mo. £~<1 yr. 5( 6.6) 4 1 0 1 0 0
1yr ~ 2 yrs 8( 10.5) 0 1 3 1 0 0
8 yrs ~ 6 yrs 3( 3.9) 0 2 0 0 0 0

Total 75(100.0) 17 16 8 9 2 5

DI: Diarrthea ~ CON : Constipation VO ! Vomiting  AD ! Abdominal distention

DI & CON ! Repetition of diarrhea and constupation

1) Number of Padents

MC : Mechanical complication
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W9 49 849 FRFH0) BY AT

¢ F40] 214 MY < F A Rugy
AT =g B4 A 83 F a2 Hdn
AR A 1870 el AA A7 F% HFHoE
AAFH Hohs BaE JATHY.

6. ZTF4 T LRE BHE

Ao FEE UEe FHEL Table
106] AAHAR o) F dr@ah= 274 o3 ¥
BEo] FAld Bi o)

Arbe §4 2714 R A SAAE ¥
dule 3o AAF Y o) 37 37 &
A AN ehte el

AAbe AABAY 24% 04 LA o]
Re ugse Age vkd A4 Aok B3
Fd BAsH A dehte La71A FHE o2
ArL 24, FE, W 283 FEFenpo.
°olF At 7HE B @WFoln B3 FEA
AAA £3) vhehte @dolnh. A FEet A
B $2b9) 25%74A AAE Aok By n®?
FEANA ] AbEAL Fujoldeleta &
At

AA7A dAte] 29102 AHH AL AT
ARAEAY 79, ME $x9) Rolg, AY A
QRAZ, PYA, chlEg GHehs A4,
2744 o] bolusFal, FFEF, FTENET,
ZRFEH L 2T 245 719@ Aot
W, JoFaet BAW 202 Ao T{F
3 apalzz e} tiAsh Rt de FE e
Ad BEEF 4P HAE dedle e
dol geke BaE k. gty Fage &
AAAM BAE EARE B FEH WL
ohizk #&A7bsdel ' RE 2dgd U@
HEZ} olFojAol GRent oFY Ve ¥
YEA FoAA 50% FALAAN FFE] DA
A AR RAga s e dAE 8
FA4g 4 Anka sk 2dTIME FUE
FrEdel A SAE #FAF sHo] LA 2
FAG AE AF V1SRN 20 & AT
=P 488 F0L A% BAAAN T 4
A&z JUY TN 27504 At LAY

o 2aglth

#2449 21% = ¥E7F AL 11% 9] FREL
Ak WH)ZE Az vehte 94H s By
BZAL hAALe) 46.1% 71 604 o] 4] mFoa
TR L AGE AFAELE QQF /KF4
A7t ZAAZE A7) W WH|7F HIE EA
velt 2o 2 AZAc) 7157 0] Aol A #xte)
HHE A8 gRo L ol &S MY
Aoz F1 gl Aol WAHAG. FEE FA
12%, 289w 3%, 7|AH AFoE AF ZF
gle ARg A&Yol 4% Aok TES BrY
7h2 Bolus feeding® 2 WE £53 BoHozy
AR AN A HEhte $48d 4R Jom
Z old] & B 7t AL o]FAA} IR
2}

BTN 48d 7|AH FHFOEE RES
711 e ZFH] 2¥FH ARE, 3

Reeve!Vs T30 23 {A%A e FHE A
e AVt AAE Lot Basidrt. A
Felve HUNA 74 Bel 2o)T Y= Fu
25l o] glo] FgHelA FAE v uE F=7) w2
EF9 w5 oy =@ ke ®]le) st
3 A #sr)7 47] Wi FAHe] & 16~18
Fr.(98.5%)¢] AAe] 17 (19.8%) F-& polyvinyl
chloride(75% )7} AF2E1 9 a8 FB7)
AW E45 §959 982 9 5& 3z A
HE v =g N F, polyvinyl chloride, polyeth-
ylene 02 gE RFH= 93¢ 2B o8
Y EEy Wus)A F4927) 4 HFAES
ZF7HN7 22 ARE T YA G, T B¢
HT WM FEA ARIEF 42708 4
go §AHAA @Hel g polyurethane |1}
silicone2 2 THE 8 ZL 9.6 Fr.o] BH|wE AL
TR RE7}L 7P o] solm rH). 2AME
924 940 i BAE A FoE W
JEH e 257 A2 o]# ol {2 g0 FUHE
7} vetwth ¥l S99 §E o] o 3E
&3 gyo] AF= T grpd

2717t dA A gHewe $(EY Ay
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AAH FE3ol 8 7154 Bobt Besa
B mebd Qe JAY BETT AT ol
AE B B FAY) SEEES Fol T AL
BEA7) AN FAo A3 REPE FH
Agol A st Azhe.

7. 2g, Fu247Zt A SEE0] o2 H@Y
B Madn)

qE L AAFH7NT oy J4ETe
FBAAE ol dFs Table 113} 2o} AL
serum  albumin(p<{0.01)3} (-)o] AfHPAZ
Egerng d3o] F71g4E serum albumind
wolAe Aoz byt EF total protein, Hg,
Ha FAE $AHL2 fddAde gget 4
Hol FL2FEF WolAe FAHAT) =20 Ao
S7hgel wet dErise] FE HAAEE S
FREkE ALY wigz Qs JYdYs e
7Hs 30l EolA BRI o] ARF-S T ANT
ddA7t a7E

BHF 4717 Heg(p<0.05) & Her(p<0.10) &}
£ feA4d B BAS dehgel BRFA
7|13re] dojd4F Hgd Hoe HolAE ATS

3]

Bt o]d Hge fFAIEc] ALTAY S84
goll A Beju} Z)zke] AR mi} o=I%
497t 4AH VM 493 vehd ZA £
Y 2E Hgo Har A7} 290d $50] o] .8
FobdE Aol AeA M e T FAFHY
AT7}F o] Fo] M oF @A o]t} Serum Albumin&- Hg
(p<C0.001) ® Ha(p<(0.001) 9} A o] FABA S
BoFo] A4 BAEoMe wde gk
gl Ao ZHtHTable 12).

FEF ST wE % Z3E Table
120 A AH AT HAF 2 TEY S FOE
F49] serum albuming FHFo) UAR Tt
Hg) BAHoR §o3A ottt

53] =9 FAEL FIFFS Fol7] 94
TEE FEde FAT BS A4dezr Fo
27 e ZF 28 £5F Fogoay
FHEF A eSS Z2AE Ao F2A
Edg=y

8. duigy EXIEol| oist 2e|ss

AR FEY IF Y%= g o] 47.3
%2 7H BT 25Ul o] 80.3%, 157U

Table 11. Correlation mamix of age, duration of mbe feeding, and hematological parameters

Age Duration Albumin Towal protein Hg Het
Age
Duration —0.09
Albumin —0.57%#= 0.14
Total protein =012 0.17 0.44™%*
Hemoglobin —0.52 0.28** 0.58%*#* 0.19
Hematocrit —0.81 0.20% 0.59%*=# 0.17 0.95% %=
"p<0.10  **p<0.05  ***p<0.01  ****p<0.001

Table 12. T-test for hematological parameters between patients without complications and patients with comp-
lications resulting from the wbe feeding

Patients w/o complications Patients w/ complications t-test!)

Age 5146+ 18.33(n=26) 56.06% 18.18(n=50) N.s%)
Albumin(g/dL) 5.44% 0.62(n=18) 298+ 0.47(n=24) p<<0.01
Total protein(g/dL) 6.37+ 0.5%(n=18) 6.30£ 0.97(n=24) N.§
Hemoglobin(g/dL) 11.76 1.55(n=22) 11.18% 1.65(n=24) N.§
Hematocrit( % ) 85.58+ 4.94(n=22) 38.72+ 4.64(n=24) N.S

Values are the mean+ SD

1) ttest for two tail test 2) N.8: not significant
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