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Background: The Korean version of the Michigan Hand Outcomes Questionnaire (K-MHQ) was recently validated; however, the
questionnaire’s responsiveness as well as the degree to which the instrument is sensitive to change has not been thoroughly
evaluated in a specific condition in Koreans. We evaluated the responsiveness of the K-MHQ in a homogenous cohort of patients
with carpal tunnel syndrome (CTS) and we compared it with that of the Korean version of the Disability of the Arm, Shoulder, and
Hand Questionnaire (K-DASH), which was found to have a large degree of responsiveness after carpal tunnel release for Korean
patients with CTS.

Methods: Thirty-seven patients with CTS prospectively completed the K-MHQ and the K-DASH before and 6 months after surgery.
The responsiveness statistics were assessed for both the K-MHQ and the K-DASH by using the standardized response mean (SRM),
which was defined as the mean change of the original scores after surgery divided by the standard deviation of the change.
Results: All domains of the K-MHQ significantly improved after carpal tunnel release (p < 0.001). The SRM for all scales but one (the
aesthetics scale) showed large responsiveness of > 0.8. The aesthetics scale showed medium responsiveness of 0.6. The com-
bined function/symptom scale of the K-DASH significantly improved after surgery (o < 0.001). The SRM of the K-DASH revealed
large responsiveness of 0.9.

Conclusions: The K-MHQ was found to have a large degree of responsiveness after carpal tunnel release for Korean patients
with CTS, which is comparable not only to the K-DASH, but also to the original version of the MHQ. The region-specific K-MHQ
can be useful for outcomes research related to carpal tunnel surgery, especially for research comparing CTS with various other
hand and wrist health conditions.
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Health and functional status questionnaires have been in-
creasingly used to assess the effectiveness of medical treat-
ment or surgery. In hand surgery, physicians have used
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these instruments to evaluate patient outcomes for specific
hand conditions such as carpal tunnel syndrome (CTS),
distal radius fracture, and rheumatoid arthritis."”

The Michigan Hand Outcomes Questionnaire
(MHQ) is one of the most widely used hand-specific sur-
veys that measures health status relevant to patients with
hand disorders.” The MHQ assesses the patient’s percep-
tion for six different scales, including function, activi-
ties, pain, work, satisfaction, and asthetics.” The validity,
reliability, and responsiveness of the MHQ have been
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reported for a variety of upper extremity conditions such
as CTS, distal radius fracture, and rheumatoid arthritis.””
The MHQ has also been translated into Korean: the valid-
ity and reliability of the Korean version of MHQ (K-MHQ)
were recently assessed for arm, shoulder, and hand muscu-
loskeletal conditions.” However, the responsiveness of K-
MHQ, and the degree to which the instrument is sensitive
to change, has not been thoroughly evaluated for a specific
medical condition in Koreans.

CTS is the most common compressive neuropa-
thy in the upper extremity.” The Disabilities of the Arm,
Shoulder, and Hand (DASH) questionnaire is a well-
known and frequently used tool that was developed for
the assessment of patients with upper extremity condi-
tions. The Korean version of DASH (K-DASH) has been
validated for the assessment of upper extremity condi-
tions; it was also found to be responsive to carpal tunnel
release."”'” The purpose of this study was to evaluate the
responsiveness of the K-MHQ to carpel tunnel release,
and to compare the results with those of the K-DASH in a
homogenous cohort of patients with CTS.

METHODS

Subjects

Eighty-four consecutive patients with CTS scheduled for
surgery at our institution (an urban tertiary referral hos-
pital) were prospectively recruited for the study between
June 2011 and February 2012. All patients were referred
by primary care physicians, general orthopaedic surgeons,
neurologists, or rehabilitation physicians. We excluded
those from the study with any other upper extremity prob-
lem besides CTS, such as a history of forearm fracture
or malunion, cervical radiculopathy, and cubital tunnel
syndrome. We also excluded those from the study with
systemic comorbidities, such as rheumatoid arthritis, dia-
betes mellitus, thyroid disease, and chronic renal failure.
Concurrent disorders and loss of follow-up led to a total
of forty-seven patients being excluded from the final data
analysis. Therefore, data analysis was performed for the
remaining thirty-seven patients. The patients included
consisted of 1 man and 36 women; their ages ranged from
28 years old to 73 years old (average, 53.5 years old). This
study was approved by the Institutional Review Board of
the authors hospital; informed consent was obtained from
all patients.

CTS was diagnosed based on clinical symptoms,
such as tingling sensation of the hand. Electrophysiologic
studies were conducted for all patients to confirm the diag-
nosis; only those with positive findings were included for

analysis. We used the classification developed by Bland'”:
the classification consists of 7 grades from grade 0 (normal)
to grade 6 (extremely severe) based on conduction time
and amplitude. All patients underwent either unilateral
or simultaneous bilateral open carpal tunnel release by a
single surgeon (HSG) under local anesthesia.

K-MHQ and K-DASH

Evaluations using the K-MHQ and K-DASH were per-
formed preoperatively and six months postoperatively.
The six-month interval period was chosen due to findings
from a previous study: the study found that patients who
have carpal tunnel release tend to plateau in functional
and symptom improvement six months after surgery when
assessed via questionnaire.13)

The K-MHQ is a 57-item hand-specific outcomes
questionnaire that contains 6 domains: (1) function, (2)
activities of daily living, (3) pain, (4) work performance,
(5) aesthetics, and (6) patient satisfaction. Patients are
asked to answer each question for the relevant domain
using a scale of 1 to 5. Each domain is assessed on a score
from 0 to 100. All scales except for work and pain assess
each hand separately and are scored according to the af-
fected hand or as an average for bilaterally affected hands.
There is no scoring adjustment for hand dominance. The
K-MHQ was translated by two of the authors (HSG and
YHR), approved by the original developer (Kevin Chung,
University of Michigan, USA), and was validated for its
reliability and cross-cultural adaptation for common hand
disorders. The instrument is presented in the Appendix 1.”

The K-DASH questionnaire primarily consists of
a 30 item scale concerning the patient’s health status for
the preceding week. The items ask about the following is-
sues: degree of difficulty in performing various physical
activities because of an arm; shoulder or hand problem
(21 items); the severity of each symptom of pain, activity-
related pain, tingling, weakness, and stiffness (5 items);
the problem’s effect on social activities, work and sleep;
and its psychological impact (4 items). Each item has five
response options, ranging from 1 to 5. If at least 27 of the
30 items are completed, then a score ranging from 0 (no
disability) to 100 (the most severe disability) can be cal-
culated. The two optional scales of K-DASH (sport/music
and work) were excluded from this study.

Data Analysis

Statistical analysis was performed using IBM SPSS ver.
19.0 (IBM Co., Armonk, NY, USA). Paired t-tests were
used when comparing the preoperative versus postopera-
tive scores. Two-sample Student ¢-tests were performed
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when comparing scores for patients who had unilateral
carpal tunnel release versus patients who had simultane-
ous bilateral carpal tunnel release and comparing scores
for the mild (Bland grade 1-2) group versus moderate to
severe (Bland grade 3-5) group. The level of significance
chosen for the analysis was p = 0.05.

The responsiveness of each questionnaire was evalu-
ated in this study using a distribution-based methodology:
This was performed by calculating the standardized re-
sponse mean (SRM)."” The SRM was defined as the mean
change between pre- and postoperative scores divided by
the standard deviation of the total change. The higher the
SRM, the greater the level of responsiveness is. Values < 0.5,
between 0.5 and 0.8, and > 0.8 were considered to repre-
sent small, moderate, and large degrees of responsiveness,
respectively.””

For the sample size calculation, we needed a total of
56 patients to achieve 90% power. We initially recruited 84
patients for this study. However, due to concurrent disor-
ders and a loss of follow-up, data analysis was performed
for only 37 patients. However, as the study results were
positive, retrospective power analysis indicated that the
statistical power was adequate.

RESULTS

Comparison of Pre- and Postoperative Scores

All domains of the K-MHQ (function, activities of daily
living, work, pain, aesthetics, and satisfaction) revealed
significant postoperative improvement (p < 0.001) (Table

Table 1. Preoperative vs. 6-month Postoperative K-MHQ Scores

Scale* Preoperative Postoperative p-value SRM'
Function 47.1+18.0 691+188 <0001 10
Activities of daily living ~ 59.7 +19.7 804+16.2 <0001 09
Work 420187 67.8+19.1 <0001 09
Pain 67.8+226 454+143 <0001 09
Aesthetics 71.1+£226 528+199 <0001 0.6
Satisfaction 51.1+240 781+257 <0001 08

Values are presented as mean + SD.

K-MHQ: Korean version of the Michigan Hand Outcomes Questionnaire, SRM:
standardized response mean.

*All of the K-MHQ scales are based on a score from 0 to 100. For all of the
scales except pain, a higher score translates into better performance for the
patient’s hand. For the pain scale, the relationship is inverse: the lower the
score, the less pain the patient experiences, which signifies a better outcome.
Mean difference between preoperative and postoperative scores/standard
deviation of mean difference. An SRM of 0.2 is considered small, 0.5 is
considered medium, and 0.8 is considered large.

1). Comparing the unilateral and bilateral surgery group,
there were no statistically significant differences preopera-
tively and postoperatively in mean function scores (p = 0.71
and 0.53, respectively), and in mean pain scores (p = 0.85
and 0.96, respectively). Comparing the mild (Bland grade
1-2) and moderate to severe (Bland grade 3-5) group,
there were no significant differences in mean preoperative
and postoperative K-MHQ scores (function: p = 0.33 and
0.51; pain: p = 0.59 and 0.25, respectively).

K-DASH scores decreased by 19 points, revealing a
significant postoperative improvement (p < 0.001) (Table
2). There were no significant differences between unilat-
eral and bilateral patients in mean preoperative and post-
operative K-DASH scores (p = 0.82 and 0.54, respectively).
There were no significant differences between mild and
moderate to severe group in mean preoperative or postop-
erative K-DASH scores, either (p = 0.22 and 0.35, respec-
tively).

Responsiveness of Outcome Scores
The SRM for the K-MHQ ranged from medium (0.6) for
the aesthetics scales, to large (0.8-1.0) for the pain, satis-
faction, activities of daily living, work, and function scales.
For patients who had unilateral surgery, the SRMs for the
work and pain scales were 0.8 and 0.9, respectively. For
patients who had bilateral surgery. the SRMs for the work
and pain scales were 1.0 and 1.1, respectively.

The SRM for K-DASH was 0.9. For patients who
had unilateral surgery, the SRM for the K-DASH was 0.8.
For patients who had bilateral surgery, the SRM for the K-
DASH was 1.1.

DISCUSSION

In this study, we evaluated the responsiveness of the K-
MHQ for CTS and compared it with that of the K-DASH.
We found that the K-MHQ had a level of responsiveness
similar to that of the K-DASH in the assessment of CTS
outcomes.

Table 2. Preoperative vs. 6-month Postoperative Scores of the

K-DASH Questionnaire

SRM
<0001 09

Scale* Preoperative Postoperative p-value

Function/symptom  39.6+17.4 202+158

Values are presented as mean + SD.

K-DASH: Korean version of the Disability of the Arm, Shoulder, and Hand
Questionnaire, SRM: standardized response mean.

*The K-DASH is based on a score from 0 to 100. A lower score indicates less
disability.
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Table 3. The Responsiveness of Various Studies of the MHQ after
Carpal Tunnel Release

Standardized response mean

Scale Chatterjee Kotsis and Present
and Price” Chung' study
Function 0.8 0.6 1.0
Activities of daily living 08 05 09
Work 08 0.5 09
Pain 13 0.9 09
Aesthetics 08 Not reported 06
Satisfaction 0.8 1.1 0.8

MHQ: Michigan Hand Outcomes Questionnaire.

Several previous studies have evaluated the respon-
siveness of the MHQ for CTS patients. Kotsis and Chung'®
reported that the SRM varied from 0.5 to 0.6 for the activ-
ity subscale and from 0.9 to 1.1 for the pain and satisfac-
tion scales. The study by Chatterjee and Price” showed the
SRM varied from 0.78 to 1.30 for the pain, aesthetics, and
function scales and from 0.79 to 0.80 for the satisfaction,
activity, and work scales (Table 3). Compared with these
studies, the K-MHQ was found to have a sufficient degree
of responsiveness for assessing and comparing outcomes
for Korean patients with CTS.

Previous studies found that the pain domain seemed
to be the most responsive for the MHQ, but as shown in
Table 3, our study found that the function domain ap-
peared to be the most responsive. The reason for this dif-
ference is presumed that the high proportion (83.8%) of
moderate to severe patients (Bland grade 3-5) who had a
sensory or motor deficit would experience comprehensive
improvement in hand functioning.

The aesthetics domain may not be pertinent to
carpal tunnel release.” In addition, aesthetics outcomes
may worsen because of the scar after open carpal tunnel
release. In this study, however, there was a significant im-
provement in the aesthetic domain after surgery, which
concurs with previous study by the Chatterjee and Price.”
They suggested that patients may have improved their
self-image secondary to better function following carpal
tunnel release and their perception of their hand aesthetics
therefore improved.

In the present study, we compared scores between

the K-DASH and-MHQ. The K-DASH is a more general
questionnaire with questions that assess the collective arm,
shoulder, and hand conditions. The combined function/
symptom scale of the K-DASH limits the measurement of
symptom and function improvement after carpal tunnel
surgery because symptoms are quicker to improve than
functional outcomes."**” Furthermore, the K-DASH out-
comes are not scored separately for each hand; thus, it is
difficult to interpret the K-DASH outcome in conditions
that often involve both hands, such as CTS. Compared
with the K-DASH, the K-MHQ contains multiple do-
mains, each of which can be scored individually. All do-
mains (except for work and pain) assess the right and left
hand separately, making it possible to assess both hands
separately, and also allowing for scores of the affected
hand to be compared with an unaffected control hand if
only one hand is affected. In addition, the K-MHQ is more
region-specific than the K-DASH in that it has questions
relating to the hand only.

Our study has several limitations that require con-
sideration. First, our study did not have a balanced sex
ratio: the study had an overabundance of female patients
(97.3%). This limits the generalizability of our results to
the population, but it is not likely to affect the conclusions
of our study because outcomes of CTS were not found to
vary by gender." Furthermore, similar demographics have
been used in other prospective CTS studies."” Second, we
lacked other general health measurement questionnaires
that can be used for comparison; we also did not analyze
any clinical factors such as physical findings that may
influence the responsiveness of each score. Third, we did
not compare the K-MHQ with the Boston carpal tunnel
scores, which is a disease specific scale and is known to
have a greater responsiveness than K-DASH in CTS."”

In conclusion, the K-MHQ was found to have a
large degree of responsiveness after carpal tunnel release
for Korean patients with CTS, which is comparable not
only to the K-DASH, but also to the original version of the
MHQ. The region-specific K-MHQ can be used for out-
comes research related to carpal tunnel surgery, especially
for research comparing CTS with various other hand and
wrist conditions.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was
reported.



207

10.

11.

Wi et al. Responsiveness of the Korean Version of the Michigan Hand Outcomes Questionnaire

Clinics in Orthopedic Surgery * Vol. 6, No. 2, 2014 « www.ecios.org

REFERENCES

Chung KC, Hamill JB, Walters MR, Hayward RA. The
Michigan Hand Outcomes Questionnaire (MHQ): assess-
ment of responsiveness to clinical change. Ann Plast Surg.
1999;42(6):619-22.

Pincus T, Yazici Y, Bergman M]J. Patient questionnaires in
rheumatoid arthritis: advantages and limitations as a quan-
titative, standardized scientific medical history. Rheum Dis
Clin North Am. 2009;35(4):735-43.

Waljee JE, Kim HM, Burns PB, Chung KC. Development of
a brief, 12-item version of the Michigan Hand Question-
naire. Plast Reconstr Surg. 2011;128(1):208-20.

Chung KC, Pillsbury MS, Walters MR, Hayward RA. Reli-
ability and validity testing of the Michigan Hand Outcomes
Questionnaire. ] Hand Surg Am. 1998;23(4):575-87.

Chung KC, Kotsis SV. Outcomes of multiple microvascular
toe transfers for reconstruction in 2 patients with digitless
hands: 2- and 4-year follow-up case reports. ] Hand Surg
Am. 2002;27(4):652-8.

Kotsis SV, Lau FH, Chung KC. Responsiveness of the Michi-
gan Hand Outcomes Questionnaire and physical measure-
ments in outcome studies of distal radius fracture treatment.
J Hand Surg Am. 2007;32(1):84-90.

Chatterjee JS, Price PE. Comparative responsiveness of the
Michigan Hand Outcomes Questionnaire and the Carpal
Tunnel Questionnaire after carpal tunnel release. ] Hand
Surg Am. 2009;34(2):273-80.

Roh YH, Yang BK, Noh JH, Back GH, Song CH, Gong HS.
Cross-cultural adaptation and validation of the Korean ver-
sion of the Michigan hand questionnaire. ] Hand Surg Am.
2011;36(9):1497-503.

Latinovic R, Gulliford MC, Hughes RA. Incidence of com-
mon compressive neuropathies in primary care. ] Neurol
Neurosurg Psychiatry. 2006;77(2):263-5.

Lee JY, Lim JY, Oh JH, Ko YM. Cross-cultural adaptation
and clinical evaluation of a Korean version of the disabilities
of arm, shoulder, and hand outcome questionnaire (K-
DASH). J Shoulder Elbow Surg. 2008;17(4):570-4.

Jeon SH, Lee JH, Chung MS, et al. Responsiveness of the

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Korean version of the disabilities of the arm, shoulder and
hand questionnaire (K-DASH) after carpal tunnel release.
Clin Orthop Surg. 2011;3(2):147-51.

Bland JD. A neurophysiological grading scale for carpal tun-
nel syndrome. Muscle Nerve. 2000;23(8):1280-3.

Katz JN, Losina E, Amick BC 3rd, Fossel AH, Bessette L,
Keller RB. Predictors of outcomes of carpal tunnel release.
Arthritis Rheum. 2001;44(5):1184-93.

Hays RD, Hadorn D. Responsiveness to change: an as-
pect of validity, not a separate dimension. Qual Life Res.
1992;1(1):73-5.

Atroshi I, Johnsson R, Sprinchorn A. Self-administered
outcome instrument in carpal tunnel syndrome: reliability,
validity and responsiveness evaluated in 102 patients. Acta
Orthop Scand. 1998;69(1):82-8.

Kotsis SV, Chung KC. Responsiveness of the Michigan Hand
Outcomes Questionnaire and the Disabilities of the Arm,
Shoulder and Hand questionnaire in carpal tunnel surgery. |
Hand Surg Am. 2005;30(1):81-6.

Weber RA, Rude M]J. Clinical outcomes of carpal tun-
nel release in patients 65 and older. ] Hand Surg Am.
2005;30(1):75-80.

Katz JN, Fossel KK, Simmons BP, Swartz RA, Fossel AH,
Koris MJ. Symptoms, functional status, and neuromuscular
impairment following carpal tunnel release. ] Hand Surg
Am. 1995;20(4):549-55.

Reale F, Ginanneschi F, Sicurelli F, Mondelli M. Protocol of
outcome evaluation for surgical release of carpal tunnel syn-
drome. Neurosurgery. 2003;53(2):343-50.

Brown RA, Gelberman RH, Seiler JG 3rd, et al. Carpal
tunnel release: a prospective, randomized assessment of
open and endoscopic methods. ] Bone Joint Surg Am.
1993;75(9):1265-75.

Gellman H, Kan D, Gee V, Kuschner SH, Botte MJ. Analy-
sis of pinch and grip strength after carpal tunnel release. ]
Hand Surg Am. 1989;14(5):863-4.



el

Wi et al. Responsiveness of the Korean Version of the Michigan Hand Outcomes Questionnaire
Clinics in Orthopedic Surgery * Vol. 6, No. 2, 2014 « www.ecios.org

<Hou ) uy ) uy
on g2 El H il Al
...A.:._l_.l_nL J © 1 1 W o J © 1 1 1o o S 1 b o v W S o o o
oo K KF ) )
= KD i bin
._o_m_a_.xL_._ 5 IS S} mr nr
K0 =
o - =
o <0 L o . e
Bor o m u L] =
.Aroﬁo =< %I_ < & < S < %I_ < S S S :._m :._m
ool sl - | R T s D S
% ;I D 1
= = = o 0
Z HMA mn__l <0 <0
l ) my
o ™ = =)
© .____V._o._l.nw o __ﬂo ™ »m m m ™ ﬂo ™ m m » ™
-5 % a B
il -2 H . lH @ & o™ o™ o H @ o o
S s - . . ) = =
2 Bk €0 o o 5 K0 RO
Sl — 9 0l N N N N N ol N N N ~ 9~ = N ~
= <ol 10 10 ol fo fo
8 wlnﬂ Ol_._ Pyl K = K K
=y = - op
5 _An__ll_ i -
S KU Tl
=N — < - BN
= ol = N e i - o o
< = 2 2 = u) u)
c: EE - o fir i « B
= Z0 0 Kl — — — <« < Kl — — — <« < Jjo S N N N N~ R S N N o~
= Il 51 oF o T o~ &
=4 o o = = by = IEh {0 &r
= W _u. = o
< BN %.H__ IWM AI__u i}
= o
= .m_mEWo W o mm o S o
S B o 1y Zg =y
& eyl N O ) oz I & o o
- o ol ol w3 = K 3l .
5 [ 5 Se s T T T T Tl g T "7
S s ¥ ow o P ey <9 =3
< T 4w N A N ey =% 2 BT
= B a5 - = P oM 10
] 75 Py e Lo o =P Bs ol
- < SOy S e = B =
s = & u k3 2 F T 4 = BT T %E oy o
= NOTT S| = ol T H_u H_H_ <l = ol O H_“_u H_“_u 7 H Ho i
R1 ol gr B RL oD ob ofh g PR ol of o = P ol
=T o T O O I L, | 02 ol AU
A= Kk a3t ou o O ROORO| op ku O RO RO KF- Al o
ST 5 T of “r ®UoJl Jl| gy ol =r wwo Jl ] ol o o
WDy W K L o T o o k. To T 2 T W _ o
=T = W o ool & o) ol ® o ol & ol o K O Y R s
B oy s U ou oU AL AT oy & g o AN A o oy om Ol ¥ o
nEs gy W mowr ooy M A gy W oar ooy M4 A0 1| TR el U KO gn| O i
Xo% @ R O & of ar or| ® Ol & O o a a4 s N~ Wmog| Y s N
2% go 0O A< <A A o <o < oo™« RD KD U0y | K KD KD U
W & oo A o g | oY% o Y mmgE ow Y
S5 o< OF o OoF oF oF o KK K| KR — < O o o 38U M m 0K o O

A= 2 371




e2

Wi et al. Responsiveness of the Korean Version of the Michigan Hand Outcomes Questionnaire

Clinics in Orthopedic Surgery * Vol. 6, No. 2, 2014 « www.ecios.org

L7k

O|A
HE

Y =R

=o| 0{ELt

SIYER

b

o
<0

3

= ojad

Z0
~

Ko

S

b

o=t

F

~
ol

3

FSfe;

g 7]

ME/HEtRAQ| HaE F 7|

S71E/5tRo R 9|

A

el g7

75 B/2l 27|

o 24

A=7toll TH

Hl AN 0= =2 H|F0[

L
[

Usg of

FXH20]

R|it 4% SO 8
(2t H20) o Bl R0 S1210|2 EA| SHIAIR)

o
—

. b5 2=

WNES

<0
100

&/E52 ZH = Lot X}

L7k

A
=
&/E52 ZHZ L0t X LS S0 S2H0i| +/010F

&/EFO ZH=Z L0t A Lot ZE|S SI%

LR

|-O=1A
PIN=]

.
o

&/EFO ZHZ L0t A Lo Y2 SH0F SIAS U

O{0F St RAZ U

o
s

M= Lot A== 7 Al

=
(L

O]

29| oY == R0 S22{0|2 EA| SHIAIR)

4) E2C}

LR

3) 7t

oS5

2 HIZ 7HHAL.

SO
=

PRI OFASL, V™ B 2

I

3

ot

ottt

<0
Kk

5) Ot

=Lt ettt

—

&

300

L7k (MAL 22)

0| XI0| AUE

o dd

X Ol
T™ 20

4. &/£9 SBLZ L0t} XL

Off S112t012 A SHIAIR)

=}
— A
X I3t

=

Bl
K
od
{1
<4

KIr
oF

2 M0 At d2of Mool ATt




Wi et al. Responsiveness of the Korean Version of the Michigan Hand Outcomes Questionnaire

Clinics in Orthopedic Surgery * Vol. 6, No. 2, 2014 « www.ecios.org

29| 3iE El= R0 SI2H0|2 HA| SHYAIR)

2t

24Uk (

4
K
K4

ofCt

O
o

20

i

Eai=

Kr
K]

t

Off At2] o]l &|<fo] AT

% & B 02

e

S0 het A Ut

=X
-1 O

RSO @& &/A20) Cigt ot

s}
| S72t0|2 BA| SHYAIR)

=of
O =
0f

OICt

t

=10}
<
ok

oK

HYO|Tt

4

cf

1N 1=

ERTET

=
[S)

P& L9 HHA Y

ar
il
or
<l
KIr
oF

Ko
o

ol
4l
KIr
ok

~Nd
ol
il
K
o

Of Cifgt 2t

&/e2
| SI21012 EA| 5HIAIR)

=

of 2tAtZ 9| 2t

F

X T3

od

=
=)

TAHA 7|

5% £

r
rd
ol
4l
K
K1

Ko
o
ar
4l
Kr
K

e

~Nd
ol
<1
A
K1




