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Assessment of Compliance for Oral Medicines with MMSE, Minimental State Examination,
in Hospitalized Elderly Patients
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The minimental state examination (MMSE) is a widely used, standardized method to assess cognitive function in-
cluding movement-related disorders with high reliability. We studied the relationship between MMSE scores and the
ability to take oral medications correctly (ingestion compliance) in 70 elderly inpatients (mean age 71.3+7.0 years).
Patients with abnormal glucose tolerance as determined by an HbA . level of 5.8% or greater including diabetes showed
a trend of lower MMSE scores compared with patients with normal glucose tolerance, and the scores were negatively
correlated with HbAlc, age, and systolic blood pressure (P<0.05). Self-management in taking oral medications was
very difficult in 4 patients whose MMSE scores were 21 points or less. Thus ingestion supervisions by nurses were re-
quired in these patients. Furthermore, 9 of 12 noncompliant patients had MMSE scores ranging from 22 to 26 points.
We instructed these patients to take medications in a one-dose package as a useful tool to improve compliance. The
MMSE score was 27 or higher in 44 of 54 compliant patients, and 10 patients had scores ranging from 21 to 26. The sen-
sitivity and specificity for noncompliance at an MMSE score cut-off point of 26 were 75.0% and 81.5%, respectively. In
conclusion, it is necessary to coordinate ingestion methods matched to each patient according to their abilities to comply
with medication schedules. They should be preevaluated with the MMSE to improve ingestion compliance. The MMSE
is a recommended test in hospitalized elderly patients for the assessment of the ability to take medications safely.
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Table 1. Clinical Characteristics of 70 Patients

Background

Male: Female (Age)

Smoker: Nonsmoker

Health food ingestion: Non-ingestion
Hypnotic drug taking: Not-taking
ARB: Not-taking

Calcium antagonist: Not-taking
Insulin use: Not-use

Oral hypoglycemic agent: Not-taking

Diabetic/impaired glucose tolerance: Normal glucose tolerance

Number MMSE+S.D. p-value
43(71.7%£6.8) : 27(70.6+£7.3) 26.0+£3.0:27.1+2.3 0.0733
8:62 27.0£2.1:26.6x2.7 0.7097

4:66 26.7+2.5:25.0+3.9 0.2028

15:55 26.4+2.0 : 26.7+2.8 0.2020

43 : 27 26.7+2.5:26.9+2.4 0.7921

41 :29 26.3+2.8:27.2+2.2 0.1526

29 : 41 26.0+3.1:27.1+2.2 0.0716

31:39 25.8+3.0:27.4+2.0 0.0129

57 13 26.4+2.8 :27.7+1.2 0.0949

ARB: angiotensin receptor blocker.
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MMSE ZEfEL 7= 70 % DEFEDS B, NIRED
HOEHE R & HE S 7z 8BHF 4 4D MMSE X
a71% 21 KA GR/MViE — K fE @ 1821) TH D,
MMSE Z 37 22 fLl ED#B#E 66 4 THCOE BN
INTW/= (Table 2).

MMSE 7% % fifi U 7= 2 55 70 4 O 5 5 % Table 1
Rz, B Lo MMSE X a7 1321 ZFh
26.0+3.0, 27.1+2.3 ST, BHBHEIZHB W T MMSE
2 a7 PMENEICH > 7= (p=0.0733). BEH &
JEBYEZ TEIIASNT, EIREAK], 7> 24T
> UHERiAl (ARB), AL AREBIAISIRA
FHEIERAEZMTHZET N>/ (Table 1), Lp

Table 2. Percentages of Compliant, Noncompliant and Nur-
se-managed Patients in Stratified Severity of MMSE

Self-care patients (n=66)

Nurse-managed

MMSE Compliant Noncompliant patients
patients patients (n=4)
(n=54) (n=12)
27 44(63%) 3( 4%)
22—26 10(14%) 9(13%)
21= 4(6%)

Number is patient number, Number in parenthesis shows a percentage
for all 70 patients.

U BE RN 2 2 O it HE B B B 2B 1T 5 MMSE X
713 26.4+£2.8 J &, EHEMEREEE DO MMSE
A7 27.7£1.2 JIZHAR, KWHEANICH > 72 (p=
0.0949). BEIR Y /it b AE FE 5 B8 & (R b Re R 2
DEFE & Table 312/ U7z, BEIRIE/MibhE fE 2
FIZPBWT, 41>y 8AEFERL TWasEE
@D MMSE Z 3713 26.0+3.1 5 TH O, FEMHHF
O MMSE Z 37 26.9+2.5 HEEZIAHAGNT (p=
0.2520), FROMBER TR ZRHAL TWaEH
@D MMSE Z 3713 25.843.0 5 TH D, IFEAREH
DHOD (27.2£23 K1) LHEEIASNIRNSOTZ
(p=0.0594). FERW/MEBERER T 2 BT HEED
BMI, U 3 1M FE f OF HbA . il V3 1F 5 T # G £ 3%
LDEFREICEN D= (FENEH 0.0243, 0.0116 &
10<0.0001) (Table 3).

Wk H CEHEE 66 4, ABtHikE /> O
CTIATCATH-REFR 124 (18%),
MMSE Z 3715 25.24+2.4 15 (AP 7 Ul 25, &
IME-BRME : 22-30) ThHD, E2RERE (54
#) ®MMSE 237 27.5+1.6 5 (AT 7 A# 28,
B/ME-FRME  23-30) & OMICENBERINE
(p<0.0001) (Fig. 1(A)). IREZNNASNTZ 12
Zd 11 B OEBED, FERE/ TSR RE 26T 54
HTH-o7z (Table3). IRE/ > a>T 5347 X
OAEE, BEEOIRESNTHNERDL L, @F

Table 3. Clinical Characteristics of Diabetic and Impaired Glucose Tolerance, and Normal Glucose Tolerance Patients

Background Diabetic/impaired glucose tolerant patients Normal glucose tolerant patients p-value
Patient number 57 13
Male/Female (Age) 33(71.3£6.1) /24(70.9+7.7) 10(72.9+9.1) /3(68.3+2.3)
Age 71.1+£6.7 71.8+8.2 0.3167
Noncompliant patients 11 1 0.4416
MMSE 26.4+2.8 27.7+1.2 0.0949
Insulin injection Use Non-use

Patient number 29 28 —

MMSE 26.0+3.1 26.9+2.5 — 0.2520
Oral hypoglycemic agent Taking Non-taking —

Patient number 31 26 —

MMSE 25.8+3.0 27.2+2.3 — 0.0594
BMI 23.7+4.0 20.9+2.8 0.0243
HbA . 8.7£2.3 5.1+0.4 <0.0001
Systolic blood pressure 134+22 11717 0.0116
LDL-Cholesterol 11037 87+59 0.1781
HDL-Cholesterol 52.7+18.7 53.5+15.9 0.8980
Triglyceride 12873 94+37 0.1260
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Fig. 1. MMSE Scores in Complying Differences in Hospital-
ized Patients

A: MMSE:s of compliant and noncompliant patient groups. B: MMSEs
of patient groups taking each medicine and with one dose package at each
timing. Four patients incapable of managing medicines by themselves were
included in one-dose package taking patients. C: MMSEs of ingestion-com-
pliant and noncompliant groups. They were further divided into two sub-
groups: open columns, taking each medicine according to prescription and
closed columns, taking medicines with one dose package at each timing.
There was no significant difference in MMSEs among the 4 groups.

IR 2 TH o7~ (Tabled). S SICHOEHE
E ORI OfERR 2 H A & B FIER D 2 [ih 55
L 7z. Table 4 Z/rL7=LDIZ, MMSE X a7
25 HLULFOHEEZFIZBWT, IRESNNH-/-ITH
RH5T, BERANSRE/ > a>TI4T7 X
g IR 7.

NIRED Y 1 2 7 RIIRETH 2 1 afkid, BE
ERTOHF I8 HTEBINTHO, MMSE 21
7 24.3+3.1 mEFRIREEEF 52 4D MMSE X 1
721419 HEDHITAEREN AN (p<
0.0001) (Fig. 1(B)). HR3EE & EEAYA EE &

I N7 MMSE 207 QW 4 #4EHE (21 52T
2, AT EINZ 18 B DEBEFEICEEN
TWwz.

Wk D B & B EE 66 41251 % MMSE R
a7 EAREEE R OISR DB % Fig. 1(C) 1
wUliz. ZAIDTRRETHO NS, RE >
A>T 5347 > ADEHKIT 44T, MMSE X7
1224012 50 (AT Ml 24, Fm/ME—RKME :
23-25) Tdh -7z (Fig. 1(C)). FHlplik#FEZL T
HIRE ) >a2T 547 > ADEE 8 £ D MMSE
Z A7 258127 8 (APT 1l 26, /Ml
Kl :22-30) THO, A1 I TRIREEL T
5 RIEEH 104 (MMSE 237 26.4+1.6
R, AT HE 26, H/ME-RKME : 24-30) & D
MICERZAZIIERI N> (p=0.4577) (Fig.
1(0)).

SERREFERORE ) > aT 747 > AHBEZED 1
HY7-0 OREFI B Z Fig. 2 1T L7=. WHHE
¥, WEHE KUHOREE BOSEE, 4O
H¥, RUOBMERMHHEOSEY A I ZTITBNWT2
B2 2.

MMSE Z 3 7 i3 & DM IZ p=0.0176 (2=
0.080), HbAIlc i & DREIIZ p=0.0459 (r2=0.061)
e H ifL 1 & D B p=0.0004 (2=0.169) TH X
IRFEAD A S N2, FHBIEIR DT RICBNTHIK
o 7= (Fig. 3). —7 T MMSE 1% BMI (p=0.3098)
(Fig. 3), HLD- 2L X5 0—) )Ll (p=0.1856) J&
CRrUZ YUY R (p=0.1388) EAHEHL 72r o 7=,

% £

ARIFFEIZBNT, Db 60 %Ll LD ABLE
H 2RI MMSE Z 9%, £ Qi A 7 —IL &k
BT IA47 D ARRKROEEE = E OHBE %M
HMU7z. ZOfEE, MMSE 237 21 SLAROBE
1%, NIREECEMHENN#ETHD, NELICKDM
HYR—-NNVETHDIENHON RS, &
SICHIREEHCEHEEZED BENRE > 375
A7 AHBREFETHD, MMSE X I7 13 25.2+2.4
M AYPTYME2558) TH>o7=. MMSE 217
26 jix cut-off & L= ORE ) > a7 54
7 AR EIL 75.0%, HEESLS% THo
7z. UL7=M> T, MMSE X7 26 s FDEEFEIC
BWTIE, IRFERENDVET T S REMEDND 5 20k
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Table 4. MMSEs in Noncompliant Patients and Contents of Timing and Reasons not to Unintentionally Remem-

ber to Ingest

MMSEs in Confirmation by viewing Confirmation by hearing
No. noncompliant (confirm the number of medicine left) (Answers of the patients)
patients Details of ingestion failures p
1 23 Ingestion after lunch Never forgetting
2 23 Excessive ingestion Never forgetting
3 25 Ingestion after lunch Bothered
4 25 Ingestion after lunch Never forgetting
5 23 Ingestion after lunch Never forgetting
6 24 Excessive ingestion Never forgetting
7 22 Ingestion after lunch Never forgetting
8 26 Ingestion after lunch Forgot ingestion
9 26 Ingestion before breakfast Forgot ingestion
10 30 Ingestion mistake between morning and evening Mistook
11 28 Ingestion before bed time Forgot ingestion
12 27 Ingestion after lunch Likely forgotting
M NTIREL TWBELMER 104 (MMSE X7
é: 127 EI Compliant patients 264 1, AT Ml 26 K) LEFENo - (Fig.
=Y Noncompliant patients e . o _ .
£ 107 1(C)). MEI>TIA47 > ZAKTFO—HKEL
g e g > = - 1> > e
2 81 T, FpRENEZ SN, SHICZORESN
[
N 12, BRBICEDENI ENBRINEIELD,
G
o 4] MMSE X317 26 UL FOEFICBNWT, 13>
)
§ , ] THIRENLETH D EEZ 6N, REEZHKR DY
IZ—46, &5V KOCBERNC T 20BN
0" 3 ” g " " - o e .
& & & 3 - HBHIEMRBREI N, FENREOHCEHICX
8 5 < 5 ] s S e o < N
K i 5 e = 2 oTC, RE/ AT IAT U ANHo= 124D
% z g & g B - . e
t £ s = £ & BEDD L, MEIEAFOREBREFZSLTHo
= 5 < - " R . -l - .
A Fo. TRIEIC X 2P EAMEMGE A D & 5 128 57

Fig. 2. Comparisons of Number of Ingestion Drugs between
the Compliant and Noncompliant Patients with Respect to
Numbers of Recipe, Total Ingesting Drugs, Drugs at Break-
fast, at Lunch, at Supper and at Bed Time

There were no significant differences in number of the ingestion drugs
between 2 columns: open columns, compliant patients and closed columns,
noncompliant patient.

SR Z MR L, IREAIED TR M OISR 2 8
tT20ENRH D EEZ LN
TAIDTRIRETH DMME 1 abiERIZ

MMSE Z 27 O{EWEH (22-26 51) THLT LD
EINTWD EIFR ST, EEOFEA % F B AR
L TWBHER, 84 DHEE (MMSE X7 25.8 1,
ADT ME265) TIRE/ >a2T 5347 2 AN
BRI Nz, TNHSEEHO MMSE 13, 14

x5 A ORI, MMSE 27 Ok
BECBVWTHIREI > T F147 > ZH1100% Th
0, WEEIRBRD 2O U-HEIREAKI & D 1 8tz X
HZET, REQTIATAFMETLSHDE
FEZOND, KT R Lo ERE, KA,
BRI NEHREBIZ B W T, BAE, MMSE 237 26
REULTOEFIX, BEA, SiMEGRES, Jirk
IRAI, WAL PEE B R, KUE SCHRARA, PiifmieA
LFD1H 1 HO"ASY ERORIEZ, 2275
A7 A LD, MEIRE AR E D 1 Gk FE
INTNV3D,

FIEDR &85 7o RERE, SIESR EOETEHIE
WEHAT 2 60 %L, LOBFEDOHT, HERFE. b
RER O MMSE 2 1713 26.4+2.8 &, IE%
MiBEaERE (27.7+1.2) O HDITEHN, KL E
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Fig. 3.

r?2=0.016, P=0.3098

D) Systolic blood pressure

60 80 100 120 140 160 180 200 220
Systolic blood pressure

r? =0.169, P=0.0004

Relations between MMSE and Age (A), BMI (B), HbAlc (C) and Systolic Blood Pressure (D) in all Patients

Open and closed circles indicate nurse-managed and self-managed patients, respectively, for taking medicines.

IZh o7 (p=0.0949). = 5 (I L A3 e i 2
RTEFIFE, MMSE 2 713KV EAZ /R L /=
(p=0.0004). HERHHEEIMEZ SO L ZEF DR
SRS, FRAMEAEIK FOMNL L =falK 1 & 72 %
Z &7%, Framingham fAFEIC K> THE SN TW
%8 £72 15 FREOHEWAIRFIZIZ B N T, & ILERE
WX CRRANENHEMT 2 2 &nmEIN,” 5
IZ HA N2 B % Honolulu-Asia Aging Study T
&, R O NI I EE DS, 2 O DRI R
TOTFHRFERD I ENMEINTNS, 10 —F
T, TMHEREEE SN A R S BT D T LA,
Honolulu Heart Program {2 X > TH S MIZEINT
WS D I b R R, mR RS R R E
kD, EEtkeE GeE, &, RS, #H
RS, RUEENE) MMETFIHEINTNnD.?
= S R A T, JEREIR & K D © MMSE A

a7 AR, 2 BB T GEvELIEEIAERE )
MELWZ ENS, Y MitHERE R A E R RE T
DYURDITRBDEZEZOND. ZOXDITHRAMERE
KNE, mIkE, HbA, & fE & O ILE O fE F] T
BHETHAHZENS, MERTMED> ~O—))
N, PRHMEEER R PR D DICEETHDEEZS
N5, AHZETIEINE - HbA, & 0 & IUHE B 1+
12 MMSE & s WHBE 2 G 5 1 (p=0.0176,
0.0459 vs. 0.0004), = 1M JE & FRAIFERE(S T oD B
Z, KOESRBILHEANALNL. INHDC
EMSEIME, BREREDEEEEREZREL T
WA EEREBFITBWTIE, 2R R OE INICERA
BREZHICHEL TH<BENH D EEA NS,
AR R (WHO) OEFHTIE, 65 U LEDA
DZEzEEmAELEL TSN, DLtz &nhs, 4
TEEERZFIE L TWAHEZFITHL T, 60 %L
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S ORRAEEEDHENKELEZ 5NS.

X517, IREFEANKE MMSE 237 EDMBICD
WT, 7oPF T3y I2REENH, b
LFEEGTRI R O RER S A AIIREE & MMSE 207 & D
MBI EHE I NN o7z, —H THYEDL, B lab
JFCRBAMSREIC B LIS 5 L3, R OBET
7T O—LAEIRE(E RO EMEE SIS/ L, B
DOOIER EME ST, AR H o MERE {6 1 A A € D
VAV @05 EEZLNTVD. D LaLAaN
5, WA L RAIMSAEIC R OB EIY, AR TILERD
SN o Tz, IRENEKLOEYE S MMSE 237
EOMPBEZEERT 2121, AFEIEY > T X
MHEDIZH/NSL, GBI SBRIRFANMBETDH
%,

AREFFEHE RN S, MMSE % W 72 3850 4% e S
1%, IREREEZET 2 —THRERD, BEORY
ANV EDLEERESEEZI—FT 1+ Fx— T52 L
T, REI>T 7147 > ADMEICFLSETESHOD
EEZENS. FERERAEOMHRIL, BEDONH
IC K DUERLASMNT, SN DOIRIE DB HE R % E e
U7z, BLBRZEWZ &12, MMSE 237 25 LA R D
BEWEFITBNTIE, BEEIUCX 2 IRERN &,
EBEITONIZRERT N RS2, ZOXDBEE
T3, RETEHZH) TR T A2 T7EZS Y >
7 (HEER) NMETFLTWwWaEEX6N5. B
BAEEDK T L TWSEFITBWT, RARES O MM
95 ERUIT, RERAZBEROATIHATT 5 Z
LIEAR#EY EE 2 540, MMSE 2 W THEEd 3
ENHEBEEEZOSND,

60 A LOHAANZM R EL 2R AKRE
(MMSE X7 21 JEAF) EREa>TI5107 >
ZDHFEICBNT, RAKEKT, KBEERE KU
FIREREERENRT, K227 517 > A LEEE
LTWwiz. D &5 IR 13l 2 X a7k U 7= it
EIZBWT, MMSE 237 ORMENIRED > 75
A7 ABMFEEEL TV, 2 AR TIIHFRE
OBFHIL T, HREFIAREETDH
0, THRELOBMRIIIIFZEMELZVNEEZ SN,
RAEEER T EE RT3 7 > AE FORT
EEZOND. Oy TIVY LTS TR IZHB N
T, BEARAFEFOREI > T 7147 > X3,
MMSE 237 25 LA R T, />a>7 547>
Z o (IREEHR 50% Ki) M2 HF¥MLTwe, 20

LI MMSE X, IREa> T I4 7 > AN %R
Mg 5mEL L THEILNIETHD, ArEzEAT
52 EITEST, mimEEOREEMZMETES
bDEEZLEND.,

& 512 MMSE # & O [E#E 10, 11 & H O XEAE
ik, HREHEGOR, SEERTR TS 5 EiEEO
FEAED, FHROEBADHDNVIMEEZFFOEIOD
KFZE/RLZ. MMSER&EEHHOHIZIE, Z0OX
SWCEEEREDE TN TWSA, MMSE iIZB W0
T, INSBAMBRETEMAL, EMRITCEERD S
WIZEENTENE, &4 182525 2LELT
Wa, LU SIREDOR, B THHEREHS
N5, SEFHREL TWDEEHREEOTT, B
DIKTIZE- T, FEHZ— Mo BWMOETI &I
HHLTWSHEED B2 5=, MMSE &R/ 10,
11 OFELOE, BEHORBF WL TSI LEDUNE
EEZON, ZORERMNAIEERTE NS bEIEEEH
SO MMSE 13, EBNZRERN AT —ILEL TR
TE5.

UtbkzFELDHBHE, MMSE X217 21 sl TO R
HiZ, NWIREOHCOEMPKRETH D, NMEFICEK
LIMBENENVLETHDEEZALGND. T HIZ
MMSE Z 37 22 fin 5 26 miZB 0TI, R¥E
AT IAT ANEKBHIAD I ENS, MR
BEBLL, —ATCIREREZI—FT 1 x— T2
WENH D, Thhbb, Y1IVIURHRETHS 1
FALIREZ KRWIZIERA L, BEOEFEZAYAIVKD
IRIRICHKI T2 2720 # L, RIRE/RFRD 1@k
MREZEFEET 2D ENBETH D, EWEEOER)
HaifErrLizFE, fiFEk2zED5ILET, BED
QOL 2 ETEZHDEEZLND. IHITF—
LEEOHT, EFMOLENL, BFEORAEEE
A R MER L, Ex OBFICAEDEIRESLE
d—F14%—hL, REIA> T4 7 A ZMLEX
warZEichrEEILND. D2 ENS, &
%, WEACEHENOREELTMMSE O& A
WED 5N 5.
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