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Many factors contribute to the onset of insomnia. However, few studies have identified the factors related to the on-
set of insomnia in hypertensive patients. We conducted a pharmacoepidemiologic study to examine the incidence of in-
somnia in hypertensive patients by using a post-marketing surveillance database. The insomnia onset was defined as the
time of first prescription of hypnotics. The insomnia incidence rate in hypertensive patients under antihypertensive ther-
apy was 0.77/100 person-years. The median insomnia onset date was 5 weeks. The insomnia type in 50.2% of the
patients was difficulty in initiating sleep. We assessed the factors contributing to insomnia by using a nested case-control
design. We selected 10 time-matched controls for every case. The hypotensive effect induced by antihypertensive therapy
on the case group was lesser than that on the control group (p<{0.01) . The odds ratios (ORs) were estimated using mul-
tivariate conditional logistic regression. The factors contributing to insomnia onset were a blockers (OR, 2.38; 95%
confidence interval [CI], 1.14-4.98), B blockers (OR, 1.54; 95% CI, 0.99-2.39), and calcium channel blockers (OR,
0.62; 95% CI, 0.43-0.90) compared with angiotensin-converting enzyme inhibitors; female sex (OR, 1.76;95% CI, 1.27
—2.44) ; complication of gastric/duodenal disorders (OR, 2.35; 95% CI, 1.14-4.86) or musculoskeletal system/connec-
tive tissue disorders (OR, 2.43; 95% CI, 1.23-4.79); and concomitant antihypertensive therapy (OR, 0.44; 95% CI,
0.31-0.63) . This study identified the potential factors that may help to predict insomnia onset in hypertensive patients
under antihypertensive therapy.
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Antihypertensive drug therapy post-marketing survey
Hypertensive patients: approximately 140,000

v

v

The study cohort

Hypertensive outpatients: 59,061
insomnia cases (+): 185

Exclusion criteria:

*Patients in whom no data
was available on
complications and on

concomitant drug usage.

v

Insomnia (+): 185

v

Insomnia (+): 185

To calculate
incidence rate

v eInpatients

*At start of study:
(a) the use of
“sedative hypnotics/
anxiolytics,”

Insomnia (—): 58,876

Time-matching

“psychoneurotic
agents,”
“analeptics/

v

Controls = 10 per case

> antihypnotic agents”,
“antiparkinson agents”
or
(b) the presence of

To identify the factors contributing to the onset of insomnia
(Nested case - control study)
Cases: 185; Controls: 1,850

“psychiatric disorders”

*Hypertensive patients with
less than 7 days of data

Fig. 1. Flow Chart of the Analysis Protocol
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HRUE FERE 21X, I I 35 AR AR 424K C 0.77 f5i/100
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Table 1. Antihypertensive Drug Therapy Categories and Inci-
dence of Insomnia

n case rate (/100 py)
a blockers 1873 11 2.47
B blockers 6984 33 1.94
ACE inhibitors 30481 96 0.75
Ca channel blockers 19723 45 0.49
Total 59061 185 0.77

py: person-years.

VEF B R OVE R RIE A BL DS L D 5 1 D ARBE Y
50.2% & H Tz,

MFEE DT DN T DR 5% Table 2 IZ/R L
2. HAEMH TIZ BPy XU BPppex (&3 > &
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Table 2. Change of Blood Pressure before Insomnia Onset
n ot Mean+S.D. Crude Adjusted?
° (mmHg) OR(95%CI) # OR (95%CI) **
BP, SBP
(N=1777) cases 171 92% 170.30£20.20 1.10(1.02-1.20) * —
controls 1606 87% 166.79+18.57
DBP
cases 171 92% 96.85+12.06 1.14(1.00-1.30) * —
controls 1606 87% 94.89+12.32
(N=1026) cases 125 68% 153.26+£17.20 1.26 (1.11-1.41) *** —
controls 901 49% 146.49+15.88
DBP
cases 125 68 % 88.89+10.81 1.36(1.13-1.16) *** —
controls 901 49% 84.81£10.86
ABP SBP
(N=881) cases 112 61% —15.46+21.91 1.14(1.02-1.26) * 1.31(1.13-1.50) **
controls 769 42% —20.94+19.19
DBP
cases 112 61% —8.01+13.36 1.16(0.98-1.38) 1.42(1.14-1.78) **
controls 769 42% —10.49+11.94

BP,=Blood Pressure (BP) at start of the survey; BPypex=DBP at index date; ABP=BPyprx — BPy; SBP=Systolic BP; DBP =Diastolic BP; OR=0dds Ra-
tio; 95% CI=95% Confidence Interval. Cases (n=185): Hypertensive patients had an onset of insomnia by index date. Controls (n=1850) : Controls were select-
ed for every case from individuals under observation in the study cohort on the date of the case event (index date) , and matched them with the same post-market-
ing survey. #: Percentage of the data obtained from cases (n=185) or controls (n=1850). #*: OR per 10 mmHg. *: Adjusted for antihypertensive drug therapy

categories, sex, and BP,. * p<0.05, ** p<{0.01, *** p<0.001.
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Table 3. Unadjusted Odds Ratio with 95% Confidence Interval for Onset of Insomnia in the Hypertensive Patients by Univariate

Conditional Logistic Regression Analyses

Cases Controls

(n=185) (n=1850) OR(O5%CD* p-value
Antihypertentive drugs ok
o blockers 11 41 2.81(1.37-5.75)
B blockers 33 211 1.55(1.02-2.37)
ACE inhibitors 96 940 —
Ca channel blockers 45 658 0.67(0.46-0.96)
Sex otk
Male 61 903 —
Female 124 947 1.92(1.40-2.64)
Age N.S.
<50 35 317 —
50-59 52 464 1.02(0.64-1.60)
60—69 50 592 0.76(0.48-1.20)
70< 48 477 0.99(0.57-1.45)
BMI (Body Mass Index) N.S.
BMI<18.5 2 26 1.03(0.16-6.53)
18.5 < BMI<25 24 186 —
25 < BMI<30 10 77 1.50(0.53—4.21)
30 < BMI 2 10 1.43(0.17-11.77)
WHO classification of hypertension N.S.
Grade I (mild) 121 1135 —
Grade II (moderate) 52 526 0.93(0.66-1.31)
Grade III (severe) 10 165 0.56(0.29-1.09)
Complications*
Diabetes 16 231 0.67(0.39-1.14) N.S.
Hyperlipidemia 28 271 1.05(0.69-1.60) N.S.
Ischemic heart disease 13 114 1.16(0.64-2.11) N.S.
Arrythmia 12 75 1.64(0.87-3.06) N.S.
Gastric/Duodenal disorder 8 27 2.63(1.32-5.23) ok
Liver disease 10 125 0.79(0.41-1.53) N.S.
Cerebrovascular disorder 13 112 1.17(0.65-2.14) N.S.
Musculoskeletal system/Connective tissue disorder 12 31 3.10(1.62-5.94) otk
Concomitant drugs*
Antihypertensive drugs 46 796 0.44(0.31-0.62) otk
Antidiabetics drugs 1 48 0.42(0.13-1.36) N.S.
Antihyperlipedemic drugs 14 162 0.85(0.49-1.50) N.S.
Antiallergic drugs 4 15 2.67(0.89-8.04) N.S.

¥ OR=0dds Ratio; 95% CI=95% Confidence Interval. * Reference=No concomitant drugs/complications. * p<0.05, ** p<0.01, *** p<{0.001, N.S.=Not

Significant.

fE H ML D ABP X, RHRIE 2 F$HE T 2 BE IS5
JEL7RWEE LD S SmmHg 552> 7= (Table 2).,

RIGFE TR L7256, eBIIRE R &K ORI &
HFTRN LRI S EHPEI N, BIFETICERD
Fi L7z ROC (Z@ZEBIERM) 2B nT,

I H6 HA If [ = D ABP 1 v b A 7 fi % — 17 mmHg
& U7 58 ITARHRE FEIE O HUEEEAY 57%, R

EM60% Exbm<Rolz. EERERLERD T
(VR R SRR DB AR 72 5 BT H AR A~ e
ET2HIENEELEOREINHDI LMD, [F
JE 3K BAIAH O ARHRIELF R T & 2 2-5 I8 HI U
$90 o JFE A 73 B A s AL FE A 72 5 — 17 mmHg AR D&
it BB VAR HRAE FEIE DR IC LB TH D &
FExonr.
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Table 4. Adjusted Odds Ratio with 95% Confidence Interval
for Onset of Insomnia in the Hypertensive Patients by Mul-
tivariate Conditional Logistic Regression Analyses

OR(95%CI)'  p-value

sk

Antihypertentive drugs
o blockers 2.38(1.14-4.98)
S blockers 1.54(0.99-2.39)
ACE inhibitors —

Ca channel blockers 0.62(0.43-0.90)

SeX skkok
Male —
Female 1.76 (1.27-2.44)
Complications*
Gastric/Duodenal disorder  2.35(1.14-4.86) *

Musculoskeletal system/

_ sokok
Connective tissue disorder 2.43(1.23-4.79)

Concomitant drugs®

Antihypertensive drugs 0.44(0.31-0.63) otk

* OR=0dds Ratio; 95% CI=95% Confidence Interval. #* Reference=
No concomitant drugs/complications. * p<0.05, *** p<{0.001.

ARIERIHEE R 2 RR U 2 FE R TlE, PAERFES
MIZDWT ACE fER i L2881, o N
DO BT O IR TARBRIEFIE Y A 7 AL,
Ca f#EHIHOMATHRIEY A7 WAL Tz, £
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R - FE AR R OB OF TARIRIEFAE Y A 7 A1k
KU, BEZEOHH TARRERIEY A7 N LT
W7z (Tables 3 and 4). AFFRICKD, BFERDAR
RIEICH T 2U AV a4y L& U TEEMITR
T EMNTE.
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0 B BT I Ath D R JE 3K & P U TR RIE O FIE
U A7 D algEtE VR I Nz,

AHWFFE TR R LM O i FL#E & L 7z ACE [
EINY, AHRIEICE T 5 E &R HRENH SN
W, £z, BRSBTS BT O R IRE FE
U A7 DMl D102 kOB E R L2 &
Z%Ed % &, ACE [HFRIIARIE & DGR

BnhEEZLNT.

Ca HEHIEIIRA T L O RHRIE DFR A AT %
EOWMEND 2.2 KFFEHERITH N TS ACE [H
FHIE O BRI AIRIETIE Y X 7 AL THD
BAELTWS, /-, CafihisiIFA e Lot
HALESEOARIETEY A7 /b L TwE, Z
D & Ca TN ARIRIEFRIEY X7 2P S8
LUREME R RIB T2 HDOTH O, FEIMLERFEDAIR
JEFIEZ TPid 2 L THEELMEEZAEL TS LR
s,

PHZITDWTIE, & IR OARIRAE 2 A HRAE )
T (7T FARMRERE @ 24 fih 15 500 B2 AR
fE & EF) Takfli L2 IcB 0T, DO ARIR
FEFIED A 713 B EHRT 1.5 G E0HENAS
N, RUFFEHERD 1.76 5 13T —H L T\ 5,

B T2 D HER - AR R R
W, B2 N LA B D WK I X 0 RHRE 2 &
PFd 2 ulRetE 2 RB T HWMENASND, FILTEE
FEDOEOHE & U TAIFERE R B FR I RIRIE 2 F6iE
I BMEAIRSI N,

fEfi, BMI, WHO O &Il Ewii %8, =L TLh
LD D& OFE S OV FH RN K B RIREEFERE U A
7 DHMEISEWIIRWHE RN - /2. FEimiTDONT
13, OHEO—REMICBIT S RIREEIRD Y >
F— hREICEL S & 65 LA Ay 20-30 iR fRIT
TARIFEDHHRRNENETHH|ENDH 5. 1 BMI
1330 DL BT/ D & 18.5-24.9 D EE L L TA
HRIEFEIE Y A 7 28 1.15 512725 L OHENH 5. 27
AW T BMI O RN L < G HETED b 2 T
TERMNDED, BMIWEHEIZRZITRENY X
KT DEMMBASNTZ. iz, BERKE, LR
B, 2 U TR AR IR IRE (2 B 2 5 A3
SDONH BN, 683 EiZA NNz, P
ENZ DWW TIXERAFRE R O RIRE O vl fet: 2% 2
UM, DFABEEDSMNIERE L TRET S s
Moz, INSERICDODWVWTIZSHOMEIZ L 51
ANBLETHS.

AR FEIIZN S DODRADRD 5. H—IZ, &
W CTRWAMAREREIRX 12 70 b a)LickD
MALICEBENZDOTHO, FELIIL TWBH,
[l —DREAERCTHMEER EZHNTND LIFR
5780, FIT, F—Z 1BNTHR U THE U A&
FEMSO hO—)VERET Y F 27 ET 10 4



676

Vol. 131 (2011)

BIRL, FAREREMOZEROREZFEL -,
BT, —BRERIANOARMITHER DO —RILIZDONT
Thd. HHARERHET ERCGEEESD, ¥
BT, EEREMHEHATIEEORMEEZEDD T
E7e <, BWERIT K % 5% O ff kR O FBLIR PG
IS, BMER O Z2EITET 5 EH O Mt X
SRR ZTTORE) CHESINTHBD, —BRIRE
FEMICOWTOFHERTTOREELINTY
%, TDRYD, AWFEMEFIIERIEMERICHINS
B3R v I £ 3 O ARHRSE FEIE O TN BRI 2 1 &
LTHhHEEDO RN uEEEZLND. B
12, BEHENAERIETHD. SMEERERE
& EE), B MR EOAEEE S BERE LR
BTho. AR FEHEZEOLREANLETH
% MARZE THIA U 7= i BlAg I & 13 ATEEE O
REERMN I N TR D 2. &IMEEIC BT 2 AR
FEREICBE 9 2 AETEEE OB IT DWW TS B OGS
HMETHD. BN, MmEMORBNZIHEL -
Thbd. AREFEH FEEH) miOIMEMEDT—
& DTEE LR WBENL L, TR S5 DD 03 A
S5z, ARBREE O FEIE AME A A& B G B 2 o 5
HRENCAELC TWBH D, RUNELIZoEEZEZS
N5, 2B, FEET —ZAOMTEMENHE SN TN
FHEIEDa hOo—=)L D EEmL T
5. LT, BAHIZ, SMEEREICEERREESRE
DIDTHBT >PFT >y ZRERFEE
(ARB) MEENTVWRWI ETHS. ERKFD
FARIL 7= ACE FHEFHE & RIARICTAIRIE ~ O B 573
IRWHTREMEDYE 2 5 N5 H, BAEEL TIT ARB &4
HRJE & DB Z RIB T 2 MG IS NTBSTHHED
BREARETH 5.

INS5ORRMIHZHDOD, KHFZFEIIREIME
FBE DARIRIE FEIE 2 5778 L9 5 720 DR FESEE
HE 7 B D ASHRE FEIE 2R+ FEIE R 2 N 4FE7E CTHE
U, MEEOEECEEERE S v XhE L TER
MIZRLZ, §R2bb, &iEEREORNREIX
0.77 $1/100 NETHLU B Z 02 HEFBEITHFFEL
AIRBEENZ W &, RIRIEZ FAET 2 @i T EHE
VIASHRAE FEAE AT 2> S IMILEAE A6 T dd D B35 % B
BLUTHIMEMEN TR DEHNZ EZ2/R Uz, BEE
RIZEL TlE, BRI N TWEROANRIEFAE
AT EHFRELTES Z, BIEFIIBWTIX o EK
TR 2.4 15, BIEWEETK 1.5 5124w XAty

KITBHZE, CatEPisicBIL TITEA - rHITH
M 5T ARIEA v X AT 0.4-0.6 f512D 2 27 MK
TIBHZEEHSNILE AIHEEL TIEE - 1+
“HRGEED D VWIIHEER - EEHMEEEET
LEETH Y XK 2B/ b &Rk £
TeHER DS EFFRIC, © LT H 5 & ARIRIE 2K
I8 EFRIEL HNI E BN Uz, AWFFEHRERITH
DL ZET, BRITB W TIEAHRSE OB HE K 2 £F
DEIMERENOREERER G ZEAEFICHEL
BEIREARIEORMFEANAIREE B A D, I H5ITH
JE 3R O AR A B AE 2-5 18 B 0K B i A8 O 2k AT
BAWF LAY 5 — 17 mmHg LA T O B35 1213 AREE
EZ2 P HRIEE R OMENNETH S 2 LaR
U7z, ARHEDBE M S N =358 120308 i EE O 3
ZRi<7=iz, MEIREOHEE, REEOEE - BN
5 (FriZ Cafipids), NFEIEDHBERED
NADBETHDEERS.
ARFTRIIRBIRIE TH D Z &S, 5EITLD
FEE % 56 2 72O O KB IR T — & N— 2% %
HAWT, MEERTEZ BT 2081 H 5.

BiEE  AMREREEOMAREHET -4
R=ZZHVWEZHDOTHD, WMEZLFETIHED
(<90 O EfARp#FS IE#HZERL BT £,
ARWFFEVI ST AT BGE N RS TCI O TR
BRI 2 R E R ) O R EZ T THE
WL EL-.
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