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Taglianuiazdulunisidenifudjaiafudiuiundisourisduves EA Uy 9 laduuniieiiegis

YI9AU 5,970 FA 99n%198U 127,460 FA Tnenszaneluniunia waztiunn1sunasee wWusadl

a1nA EREY 11JL‘IJ(§ILVIﬂU’16 UBNLYALNAUIA
1.ﬂ§\‘iL‘V|W1J‘V1"Iuﬂi 300 300 -
2.na74 (L5 nna.) 1,902 900 1,002
3.1l 1,278 630 648
4.9z TUpDNIABUMUD 1,476 732 744
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3.1ile 28,859| 22,469 | 6,390 | 12,842 9,692 3,150 | 16,017 | 12,777 3,240
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5.19 18,348| 13,278 | 5,070 7,236 4,746 2,490 | 11,112 8,532 2,580

FIUNITIVDIUNANT | 109,031 | 79,181 | 29,850 | 47,929 | 32,629 | 15,300 | 61,102 | 46,552 | 14,550
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APPENDIX A
METHODOLOGY

Sample design

A Stratified Sampling was adopted for The 2017 Disability Survey. Bangkok
Metropolis and regions were constituted as strata. Strata divided by the types of local
administration were constituted as substrata. The primary sampling units were enumeration

areas (EAs) and the secondary sampling units were private households.

Stratification

Bangkok Metropolis and the four regions, namely Central (excluding Bangkok
Metropolis), North, Northeast and South were constituted as strata. There were altogether five
strata. Each stratum (excluding Bangkok Metropolis) was divided into two substrata according to
the types of local administration: municipal area and non-municipal area.

Selection of Primary Sampling Unit

The enumeration areas (EAs) were selected within each substratum, separately
and independently among substrata, with the probability proportional to size (PPS sampling).
The measure of size assigned to each EA was the total number of households. In this stage,
there were 5,970 EAs sampled from the total 127,460 EAs covering the entire country.
The number of sample EAs in each stratum and substratum was shown in the following table.

Region Total Municipal Areas Non-municipal Areas
Bangkok Metropolis 300 300 -
Central (excluding 1,902 900 1,002
Bangkok Metropolis)
North 1,278 630 648
Northeast 1,476 732 744
South 1,014 498 516

Total 5,970 3,060 2,910
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Selection of Secondary Sampling Unit

In each sample EA, private households were divided into two groups by using

information from the listing of private households. The selection of private households as

secondary sampling units was defined in each group as follows:

Group | (private households with a household member who has difficulties or health

problems that persisted for at least six months and/or has impairments)

All private households in this group (n; = N;) were selected as

secondary sampling units.

Group Il (private households without a household member who has difficulties or health

problems that persisted for at least six months and/or has impairments, and

private households that could not be listed)

Within each sample EA, exactly 5 private households in this group

(n, = 5) were selected as secondary sampling units by using systematic

sampling.

The number of the sample private households classified by regions, types of

local administration and groups of private households was presented in the following table.

Total Municipal Areas Non-municipal Areas
Region

Total |Group | |Group Il Total |Group | | Group Il Total |Group | | Group lI
Bangkok Metropolis 2897 1,397 1,500 2,897 1,397 1,500 - - -

Central (excluding
. 31,304 21,794 9,510 | 12,885 8,385 4,500 | 18,419 | 13,409 5,010

Bangkok Metropolis)

North 28,859 | 22,469 6,390 | 12,842 9,692 3,150 | 16,017 | 12,777 3,240
Northeast 27,623 | 20,243 7,380 | 12,069 8,409 3,660 | 15,554 | 11,834 3,720
South 18,348 | 13,278 5,070 7,236 4,746 2,490 | 11,112 8,532 2,580
Total 109,031| 79,181 | 29,850 | 47,929 | 32,629 | 15,300 | 61,102 | 46,552 | 14,550

In each sample private household, all household members were eligible for

a personal interview.
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Method of Estimation

Under the sample design, the 2017 Disability survey was representative at the
national and regional level classified by the types of local administration: municipal area and
non-municipal area. In this survey, regions referred to Bangkok Metropolis, Central (excluding
Bangkok Metropolis), North, Northeast and South.

For the estimation, let

¢ = 1,23, ..,38 (age-sex group)

kK = 1,23 .., My (enumeration area)

j = 1,2 (type of local administration)
= 1,23 .., 4, (province)

h = 1,2,3,45 (region)

Part 1: Characteristic of Persons

1.1 Estimation of the Total Number of Persons with Characteristic X

1.1.1 Adjusted estimate of the total number of persons with characteristic X for age-sex
group g, area j, region h was based on the formula:
" Xihjg
Xhig = o Vihg
1hig
where xg is the ordinary estimate of the total number of persons with

r:lhjg Y:lhjg ....................... (1)

characteristic X for age-sex group ¢, area j, region h.
Yinjg I the ordinary estimate of the total population for age-sex group g,
area j, region h.

Ylhjgﬂ is the estimate, based on the population projection, of the total

population for age-sex group g, area j, region h.

fhjg 1S the ratio of the estimate of the total number of persons with

characteristic X to the estimate of the total population for age-sex
group ¢, area j, region h. That is,
thig = Xi,hjg :
Yihig

/1 Population Projection in Thailand: 2010 - 2040, Office of the National Economic and Social Development Board,

The eleventh National Economic and Social Development Plan (February 2013).
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The formula of the ordinary estimate from a stratified sampling was as

follows:

1)

where  Xgpijq

X1 1hijkg

X1 2hijkg

N1nijik

Mnijk

Noniji

Monijk

Phijk

[ [
Xing lehijg ....................... (2)

is the ordinary estimate of the total number of persons with

characteristic X for age-sex group ¢, area j, province /, region h.

| 1 [N Ihijk 2hijk
X, = X, +
Ihijg 11hijkg

My k=1 o | Manije M ik

is the total number of persons with characteristic X in private

X 12hijkg

household Group | for age-sex group ¢, sample enumeration area k,
area j, province i, region h.

is the total number of persons with characteristic X in private
household Group Il for age-sex group ¢, sample enumeration area k,
area j, province i, region h.

is the total number of listed households from private household
Group | in sample enumeration area k, area j, province i, region h.

is the total number of enumerated households from private

household Group | in sample enumeration area k, area j, province /,
region h.

is the total number of listed households from private household
Group Il in sample enumeration area k, area j, province i, region h.

is the total number of enumerated households from private

household Group Il in sample enumeration area k, area j, province /,
region h.

is the probability of the selection of sample enumeration area k&,
area j, province i, region h.

is the total number of sample enumeration areas in area J,

province i, region h.

5
is the total number of provinces in region h. (Z A, =T77)
h=1
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4p

.. r '

i) Yije — Zylhijg ....................... (3)
i=1

where Yihijg is the ordinary estimate of the total population for age-sex group g,

area j, province i, region h.

1 Lo N n N ik
Y ihijg — Z Y 1 1hijkg Y 12hijkg
My k=1 D | Mamin " ik

Yithijkg s the total number of enumerated population in private

household Group | for age-sex group ¢, sample enumeration area k,
area j, province i, region h.

Yiohijkg is the total number of enumerated population in private

household Group I for age-sex group ¢, sample enumeration area k,

area J, province i, region h.

1.1.2 Adjusted estimate of the total number of persons with characteristic X for area j,

region h was based on the formula:

38
" z : "
th] = th]g ....................... (4)
g=1

1.1.3 Adjusted estimate of the total number of persons with characteristic X for age-sex

group g, region h was based on the formula:

2
Xihg = ZX{hjg ....................... (5)
=1

1.1.4 Adjusted estimate of the total number of persons with characteristic X for region h

was based on the formula:

2 38

" " "

th = E X:lhj = E X]hg ....................... (6)
j:l g:l
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1.1.5 Adjusted estimate of the total number of persons with characteristic X for area j
of the whole kingdom was based on the formula:

5
Xi'j = Zxﬁwj ....................... (7)
h=1

1.1.6 Adjusted estimate of the total number of persons with characteristic X for age-sex

group ¢ for the whole kingdom was based on the formula:

5
Xg =D Xhg (8)
h-1

1.1.7 Adjusted estimate of the total number of persons with characteristic X for the
whole kingdom was based on the formula:

5 2 38
" " " "
Xl = Z th = Z le = Z Xlg ....................... (9)
h=1 j=1 g=1

1.2 Estimation of Variance of the Total Number of Persons with Characteristic X

1.2.1 The estimated variance of Xy, was based on the formula:

2
. Ying | o 1 T
" g 2 2 2
V(thjg) = , —1 Z(lehijkg + Zthijkg)_ mhij Zlhijg ....... (10)
hig | =] Mhij (Myij =1 | i
’ ! !
where Z1hijkg = Xihijkg — Thjg Yithijkg

! ! !
Z2hijkg = X12hijkg — Thig Y12nijkg

! ! !

Ohijg = Xhijg — Nhjg Yinijg

, 1 N

Xthijkg = 5 = XMihijkg
Phiik  Mnijk

, _ 1 Nop

X12hijkg = 5 X1 2hijkg
Phijk  Nanijk

, ~ 1 N

Yimijkg = 5 Yithijkg
Phiik  Mnijk

) ~ 1 Nopjk

Yionijkg = 5 Y12hijkg

Phijk Naniji



1.2.2 The estimated variance of xj; was based on the formula:

thj ) - ZV(X Jg)

1.2.3 The estimated variance of Xy was based on the formula:

thg) = ZV(thjg
1.2.4 The estimated variance of ¥, was based on the formula:
V(xn) = ZV(X h) = ZV(X hg)

1.2.5 The estimated variance of xj was based on the formula:
x11 ) = ZV(X
1.2.6 The estimated variance of x; was based on the formula:

Xlg) = ZV(thg

1.2.7 The estimated variance of ¥ was based on the formula:

)—ZV( )—ZV( ,)—ZV(
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1.3 Estimation of Coefficient of Variation of the Total Number of Persons with
Characteristic X

1.3.1 The estimated coefficient of variation of Xgpq was based on the formula:

VA(X” i )
V(Kg) = 9 0 100% (17)
Xihig

1.3.2 The estimated coefficient of variation of Xq; was based on the formula:

VA X” i
V(X ) = WO o0 (18)

1.3.3 The estimated coefficient of variation of Xjpy was based on the formula:

\7 X”
V(X ) = W) 00 (19)
1hg "
thg

1.3.4 The estimated coefficient of variation of X}, was based on the formula:
7 X” )

"

Xih

5

cv(Xgh ) = x 100% (20)

1.3.5 The estimated coefficient of variation of ~Xg

V(%
ov(K;) = (” ) 100% (21)

1]

i

1.3.6 The estimated coefficient of variation of x{, was based on the formula:

197 100% e, (22)

x| S
T X
N—r

ov(Xg ) =
1g

1.3.7 The estimated coefficient of variation of X{ was based on the formula:

ov(X)) = x100% e (23)
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Part 2: Characteristic of Private Households
2.1 Estimation of the Total Value of Characteristic X of Private Households

2.1.1 Adjusted estimate of the total value of characteristic X of private households for

area j, region h was based on the formula:

Xopi

” J

X2hj = ; Y2hl = r2hj Y2hj ....................... (24)
Yon

where Xop is the ordinary estimate of the total value of characteristic X of

private households for area j, region h.

Yonj s the ordinary estimate of the total number of private households

b for area j, region h.
2
Yo is the estimate, based on the population projection, of the total

number of private households for area j, region h.
Fony  is the ratio of the estimate of the total value of characteristic X to

the estimate of the total number of private households for area },
region h. That is,
onj = X:Zhj )
Yon

The formula of the ordinary estimate from a stratified sampling was as

follows:
A
. ’ . ’
) Yo — szhij ....................... (25)
i=1
where Xpp;  is the ordinary estimate of the total value of characteristic X of

private households for area j, province i, region h:

M pij
r 1 ZJ: 1 ’7N1hijk +N2hijk

Xonj — 21hijk X 22nijk
My k=1 Fre | Piniie " onijk

Xomijk 1S the value of characteristic X of enumerated private households

in Group | for sample enumeration area k, area j, province i, region h.

/2  Population Projection in Thailand: 2010 - 2040, Office of the National Economic and Social Development Board,

The eleventh National Economic and Social Development Plan (February 2013).
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Xoonijk 1S the value of characteristic X of enumerated private households

in Group Il for sample enumeration area k, area j, province i,

region h.
A
. r_ '
1) Yoy — ZyZhij ....................... (26)
i=1
where Yoy is the ordinary estimate of the total number of private households

for area j, province i, region h:

mhij
' . 1 1 N ik n N ik
Yowg  — Z Y 2 1hijk Y 22nijk
My k=1 Do | Pamigi M oijk

Younijk i the total number of enumerated private households in Group |

for sample enumeration area k, area j, province i, region h.

Yoohijk i the total number of enumerated private households in Group |l

for sample enumeration area k, area j, province i/, region h.

2.1.2 Adjusted estimate of the total value of characteristic X of private households for

region h was based on the formula:
2
Xgh = nghj ....................... (27)
j=1

2.1.3 Adjusted estimate of the total value of characteristic X of private households for

area j of the whole kingdom was based on the formula:

5
ng = szhj ....................... (28)
h=1

2.1.4 Adjusted estimate of the total value of characteristic X of private households for
the whole kingdom was based on the formula:

5 2
)(5 = zx%h = ZXIZIJ ....................... (29)
h=1 j=1
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2.2 Estimation of Variance of the Total Value of Characteristic X of Private
Households

2.2.1 The estimated variance of Xy was based on the formula:

Y2hj 2%‘: 1 r%
V(X2h ) = A~ (ZZJh kKt ZZZh k) My ZZh ...... (30)
: oh | 2| Mhij (My; —1) | ¢ ! § e
where Zothijk = Xomijk = T2nj Yonijk

! ! !
Zyonijk = X22nijk — Tonj Y22nijk

! !
Zonij = Xonj— Ton Yonij
, 1 Ny
X2thijk = 5 X21hijk
Fhijk Mk
, 1 Nopijk
Xoonijk = &= X2zhijk
Fhijk Nonijk
Vot = 1 Nlhijky
2thijk = = 21hijk
Fhijc Miijk
, 1 Noijk
Yoonijk = 5 Y22nijk
Fhijk Nonijk

2.2.2 The estimated variance of X, was based on the formula:

V(%) = ZV(x2hj ..................... (31)

2.2.3 The estimated variance of X3; was based on the formula:

V(x5;) = ZV(XZh] ..................... (32)
2.2.4 The estimated variance of X5 was based on the formula:

3 5 2
VOG) = V() = SVOG) s (33)
h=1 -1
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2.3 Estimation of Coefficient of Variation of the Total Value of Characteristic X of
Private Households

2.3.1 The estimated coefficient of variation of Xy was based on the formula:

VA X” )
V(X ) = WO 0006 (34)
2hj "
Xon

2.3.2 The estimated coefficient of variation of X5, was based on the formula:

—VV(”XZh) x 100% e, (35)
X2h

cv(Xgn) =

2.3.3 The estimated coefficient of variation of X3; was based on the formula:

VA X”'
ov(xg;) = 0%)) x100% e (36)

"

2]
2.3.4 The estimated coefficient of variation of X5 was based on the formula:

V(x5)

X2

ov(xp) = x100% (37)



