APPENDIX B: SAMPLING ERRORS

The edstimates from a sample survey are affected by two types of errors: (1) nonsampling
eror, and (2) sampling errors. Nonsampling errors are the results of mistakes made in
implementing data collection and data processng, such as falure to locate and interview
the correct household, misunderstanding of the questions on the pat of ether the
interviewer or the respondent, and data entry errors. Although numerous efforts were
made during the implementation of the MIS to minimise these type of erors
nonsampling errors are impossible to avoid and difficult to evaluate Satistically.

Sampling erors, on the other hand, can be evauaed datidicdly. The sample of
respondents selected in the MIS is only one of many samples that could have been
sdlected from the same population, using the same sample design and expected size. Each
of these samples would yidd results that differ somewhat from the results of the actud
sample sdected. Sampling errors are a measure of the variability between dl posshble
samples. Although the degree of varigbility is not known exactly, it can be estimated from
the survey results.

A sampling eror is usudly measured in terms of standard error for a particular statistic
(mean, percentage, etc.), which is the sguare root of the variance. The standard error can
be used to cdculate confidence intervas within which the true vadue for the populaion
can reasonably be assumed to fdl. For example, for any given datigtic cdculated from a
sample survey, the vaue of that datidic will fal within a range of plus or minus two
times the standard error of that dtatistic in 95 percent of al possble samples of identica
dze and design.

If the sample of respondents had been sdected as a smple random sample, it would have
been possble to use draghtforward formulae for caculating sampling errors. However,
the MIS sample is the results of a dratified two stage design, and, consequently, it was
necessary to use more complex formulae. The computer software CLUSTERS developed
for the MIS by UNICEF was used to caculate sampling errors.

Sampling errors for sdlected variables for the country as a whole are presented in the
following Table. In addition to the vdue (R) of type of datistic (mean, proportion) and
gandard error (SE), the tables includes the weighted number (WN) of cases, the relative
standard error (the standard error divided by the vaue of the statistic) and the 95 percent
confidence limits (R. + 2SE). The confidence limits may be interpreted by using the
following example: the overdl estimate of the proportion of women who have ever been
pregnant is 0.691 and its standard error is 0.054. To obtain the 95 percent confidence
interval, twice the standard error is added to and subtracted from the estimate of CEB,
0.691 + 2* 0.054. Thus, there is a 95 percent probability that the true value of CEB lies
between 0.583 and 0.800.
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Table: Sampling errorsfor all women aged 15-49 years, Botswana, 2000

95 Per cent
Valueof Standard Weighted Relative confidence
statistic Error cases error limits

(R) (SB) (WN) (SE/R) R-2SE R+2SE
All women
1. Proportion who attended school 0.897 0.057 370,005 0064 0783 1011
2. Proportion who have ever been pregnant 0.691 0.0%4 370,005 0.07¢ 0583 0.800
3. Proportion currently using contraceptives 0.42: 0.038 370,005 009C 0347 0498
4. Mean age at first pregnancy 192 0009 255830 0.000c 19282 19318
5. Mean age at first birth 19.7 0009 252,782 0000t 19682 19.718
6. Mean number of children ever born (CEB) 2( 0.004 370,005 000z 1960 2004
Birth during the past twelve months
1. Proportion of mothers who had tetanus injection 0.09¢ 0011 370,005 011z 0075 0118
2. Proportion who attended antenatal care 0.104 0011 370,005 014 0082 0125
HIV/AIDS knowledge
1.Proportion who heard about HIV/AIDS 0.94¢ 0.031 370,005 003z 0887 1010
2. Proportion who would one partner to avoid 0.73: 0.022 370,005 003C 0689 0.777
HIV/AIDS
3. Proportion who would use condom every time 0.747 0.042 370,005 005t 0662 0831
4. Proportion who would abstain 0.784 0.063 370,005 0081 0657 0911
HIV/AIDStransmission
1. Proportion who know mother to child 0.801 0.046 370,005 005t 0709 0.893
transmission
2. Proportion who say during pregnancy 0.76z 0050 370,005 006c 0661 0.863
3. Proportion who say atdelivery 0.63¢ 0.037 370,005 005t 0564 0.712
4. Proportion who say at breast feeding 0.69%€ 0046 370,005 0066 0604 0.789
Children 1-59 months
1. Proportion registered 0.57¢ 0038 185522 0067 0499 0652
2. Proportion breastfed 091z 0026 185522 002¢ 0861 0964
3. Proportion who had diarrhoea (past 24hours) 0.062z 0014 185522 022¢ 0034 0.089
4. Proportion who had diarrhoea (past 2 weeks) 0.065 0006 185522 010C 0052 0078
5. Proportion who had cough (past 2 weeks) 0.38¢ 0038 185522 009% 0308 0458
6. Proportion who had other illness (past 2 weeks) 0.12¢ 0009 185522 0071 0106 0141
7. Proportion with health cards 0.851 0032 185522 003k 078 0915
Children 12-23 months
1. Proportion immunised -BCG 0.834 0040 185522 004¢ 0753 0914
2. Proportion immunised -DPT1 0.79¢: 0033 185522 004z 0726 0859
3. Proportion immunised -Poliol 0.78: 0038 185522 004¢ 0708 0.8%9
4. Proportion immunised -HB1 0.817 0041 185522 0051 0734 089
5. Proportion immunised -M easles 0.62¢ 0022 185522 003E 0579 0.666
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APPENDIX C: SAMPE DESIGN

SAMPLING METHODOLOGY FOR BOTSWANA MULTIPLE
INDICATOR SURVEY (M1S) 2000

1 TheFrame

The frame for the Multiple Indicators Survey (MIS) 2000 condsts of 2,438
enumerdion areas (EA9)/Blocks. This is after removing 10 blocks from the origina
frame that, contains 2,448 blocks, being the tota number of enumeration areas
delinested during the 1991 Population and Housing Census. The reasons for removing
the blocks were empty blocks, Botswana Defense Force (BDF) barracks, Railways tin
huts etc.

Category Stratum | District Blocks
No.

Citiess Towns | 1 Gaborone 249
2 Francistown 124
3 Selebi Phikwe A
4 Lobatse 43
5 Small Towns* 43

Urban 6 Urban Villages 523

Villages**

Rural Didtrict 7 Southern 197
8 South East 26
9 Kweneng 185
10 Kgatleng 65
11 Central 571
12 North East 79
13 North West 147
14 Gantsi 38
15 K galagadi 54

Total 2438

* waneng, Orapa, and Sowa

Stratum 6 (Urban Villages) is a derived stratum of blocks of Urban Villages of
rurd / Srataldigtricts (7-15).

**Urban Villages: These are villages each with a 1991 population of a least 5000
and a least 75 percent of the workforce engaged in norragriculturd economic
activities.

There are 19 urban villages viz. 1. Kanye, 2.Maoshupa (Southern); 3. Ramotswa, 4.
Tlokweng (South-East); 5. Molepolole, 6. Thamaga, 7. Gabane, 8. Mogoditshane
(Kweneng); 9. Mochudi (Kgatleng); 10. Mahaapye, 11. Paapye, 12. Serowe, 13.
Letlhakane, 14. Bobonong, 15. Tonota, 16. Tutume (Centra); 17. Maun, 18.
Kasane (NorthhWest or Ngamiland), and 19. Ghanzi (Ghanzi) beongs to
respective rura digtrict as mentioned in brackets.




2 Sample Size, Number of PSUs (Blocks) and Block Sizes (Households)

The sample sze caculaion for measuring the Mid Decade Goas was determined on
the bass of basc assumptions regarding desgn effect, household size etc. The
number of households for this study was determined approximately 7000. The details
of the cdculation can be seenin ANNEXURE-I.

2.1 Number and Allocation of Blocks

While, in generd, the more PSUs (Blocks) the better, but the decison on the tota
number of blocks in the sample was taken on the basis of cost, personnel and vehicle
resources avalable, as well as the previous experience in liging of blocks. It was
estimated that one enumerator lists an average of about seven (7) blocks in a month.
There were 10 enumerators for the MIS liding exercise. Thus in the three (3) months
period of lising of households, 210 (10x7x3) blocks are expected to be completed.
This makes about 9% of the totdl blocksin frame.

The alocation of 210 blocksto 14 strata was carried out using proportiona alocation
according to MOS (sze being number of householdsin 1991 Population and Housing
Census) as shown in ANNESURE-II

2.2 Block Size

The number of households selected in a block was determined as proportion to the
total number of listed householdsin that block. (see ANNEX-I1)

3 Sample Design

A drdified two-dage probability sample desgn is utilised for the sdection of the
sample.

The firgd stage is the sdection of blocks as Primary Sampling Units (PSUs) sdected
with probability proportional to messures of sze (PPS), where messures of gSze
(MOS) are the number of households/dwellings in the block as defined by the 1991
Population and Housing Census. In dl 215 blocks were sdected with probability
proportional to size.

At the second stage of sampling, the households were systematically sdected from
fresh lig of occupied households prepared at the beginning of the survey's fieldwork
(i.e. liging of households for the sdected blocks). Overdl 7001 households were
drawn systematicaly.

The sample is not saif-weighting because it was Strétified by didricts.

4 Weighting

There are three components to the welghting:

From Block/EA to Stratum Leve
Fird¢ stage weights account for the varying probability of sdection. That is they
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are proportiona to the inverse of the size measure.

From Household L evel to Block Level
This is a Ismple weight obtaned by dividing the block lised totd business
households by the number of sdlected business householdsin that block.

A Non-Response Adjustment

For MIS no subdtitution was dlowed for nonresponse and household
questionnaire had to be returned for al households, responding or nonresponding.
The response code was entered on the computer records. The results are:

Code | Final visit result Per cent
1 Completed 88.3
2 Household present but no respondent 7.0
at home (Non Contact)
3 Postponed 0.0
4 Refused 0.3
5 Partly completed 0.2
6 Dwelling Vacant 36
7 Dwelling out of scope 0.4
8 Other 0.2
Total 100.0

Only non-contact and refusals are taken as nonrresponse. The other sample loss is
effectively taken as zero i.e. no one lived in these households. The non-response
rate is made a the block levd. The adjusment is equa to the presumed total
households in the block (codes 1+2+4+5) divided by the presumed valid response
in that block (codesl+5). In effect noncontacts and refusds are given the
characterigtics of average valid respondents in the block.
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ANNEX-I

SAMPLE SIZE CALCULATIONS FOR MEASURING MID DECADE GOALS (MDGs)

BASIC ASSUMPTIONS Low High Formulafor required target sample

Design effect (deff) 2 10 n = 4*p* (1-p)* deff/en2

Persons per household 4.2

Pct of population <5 years 0.145

Prevaence of diarrhea 15 days 0.25

INDICATOR Target Estimated Margin Required Required

GOAL papulation Prevalence  Of error  target number of

NUMBE sample households

R

11 DPT3 coverage 12-23mo 0.5 0.05 800 6568

1.2 Meades coverage 12-23mo 0.32 0.05 696 5717

13 OPV 3 coverage 12-23 mo 0.5 0.05 800 6568

14 BCG coverage 12-23mo 0.8 0.05 512 4204

16 TT2 coverage (pregnancy) 0-11mo 012 005 338 2774

51 Vitamin A coverage 0-23mo 0.3 005 672 2759

6.1 lodized sAt consumption Households 0.1 005 288 288

7.1 Use of ORT(1) indiarrhea Diar <5yr 04 005 768 5044

7.2 Use of ORT(2) in diarrhea Diar <5yr 0.5 005 800 5255

111 Percent low weight/age All<5 yr 0.4 005 768 1261

124 School enrolment 59yr 063 0.05 746 1225

131 Safe water Population 0.6 005 3840 914

132 Sanitation Population 0.16 005 2150 512
Required number of households = 6568

The design effects (deff.)for goa 1.1to 12.4 istaken as 2, while for goals 13.1 and 13.2 it is 10.



ANNEX-I1
DISTRIBUTION OF BLOCKSIN FRAME, BLOCKSIN SAMPLE, HOUSEHOLDSLISTED, HOUSEHOLDSFINALLY SELECTED

Sl. Blocks in Frame |Blocks in Sample| Percent block selected| Occupied Hholdslisted H'holds SelectedValidHH|% Valid
No.|District Urban[Rural[ T otal| Urban|Rural[ T otal | % Urban[% Rural[%T otal| Urban| Rural] Total|Urban|Rural[Totallentered |HH
1|Gaborone 249 - 249 29 -l 29[ 11.6 -| 11.6| 5516 -| 5516[ 1212 -| 1212 1211 22.0
2|{Fr. Town 124 - 124 12 -l 12 9.7 - 9.7| 2266 -| 2266 489 -| 489 489 21.6
3[Sel. Phikwe 94 - 94 8 - 8 8.5 - 8.5 1185 -[ 1185| 254 -| 254 254 21.4
4|Lobatse 43 - 43 5 - 5[ 11.6 -l 11.6| 1045 -[ 1045| 212 -l 212 212 20.3
5[Small Towns*** 43 - 43 4 - 4 9.3 - 9.3 910 - 910| 183 -| 183 183 20.1
Sub-Total 553 553| 58 -| 58 10.5 -1 10.5(10922 -1 10922( 2350 2350 2349 21.5
6[Southern 67| 197 264 7 14 21| 10.4 7.1 8.0 1156( 2000 3156| 249 377| 626 624 19.8
7|South-East 43| 26 69 5 5( 10| 11.6( 19.2( 14.5| 786| 614 1400| 170 116| 286 286| 20.4
8[Kweneng 120| 185 305 12| 13| 25 10.0 7.0 8.2 2619 1571 4190| 566 315| 881 877 20.9
9(Kgatleng 38| 65 103 4 5 9] 10.5 7.7 8.7| 927 634 1561| 200| 115 315 313 20.1
10[Central 207| 571 778 18] 41| 59 8.7 7.2 7.6 2724 5013] 7737| 588| 932| 1520 1517 19.6
11{North-East - 79 79 - 6 6 - - 7.6 -| 864 864 -| 158] 158 158| 18.3
12[North-West 40| 147 187 40 12| 16[ 10.0 8.2 8.6 1093 1471 2564| 237 268| 505 505| 19.7
13|Ghanzi 8] 38 46 1 5 6| 12.5| 13.2 13.0] 194| 630 824 41 119| 160 159 19.3
14{Kgal agadi - 54 54 - 5 5 - - 9.3 -| 1075| 1075 -| 200] 200 200( 18.6
Sub-Total** 523|1362(1885 51| 106[ 157 9.8 7.8 8.3| 9499(13872( 23371| 2051( 2600| 4651 4639 19.8
Total 1076|1362|2438| 109| 106| 215 10.1 7.8 8.8|20421|13872| 34293 4401| 2600| 7001 6988 20.4

82



APPENDIX D: LIST OF PERSONNEL INVOLVED IN THE
BOTSWANA MIS-2000

MEMBERS OF THE REFERENCE GROUP

G. M. Charumbira
A.Mgdantle

M. P. Kerekang
Dr. V. K. Dwivedi
E. P. T. Bulayani
K. K. Mogotanyane
T. Botana
L.Mosde

. T.Mosiakgabo
10. M. Bapindi

11. M. Segotso

12. T. Bishaw

13.L. Maibe

14. G. Mooketsa

15. T. J. Bandeke

16. K. Tautona

17. Dr. B. Mduma

18. B. S. Tlhomdang
19. T. Kegontse

CoNOUORrWNE

Government Satididian (Chairman)  CSO
Chief Satidician CSO

Prindpd Satigidan CSO

Head, Research Unit  CSO

Head, Computing Services Unit CSO
Heed, Surveys Unt CSO

Head, Demography Unit CSO
Computing Services Unit CSO
SurveysUnit CSO

Demography Unit CSO

UNICEF

UNICEF

MCH/FP FHD

MCH/FP FHD

Nutrition Unit FHD

Nutrition Unit  FHD

Nutrition Unit  FHD

Demography Unit CSO

Demography Unit CSO



APPENDIX E: QUESTIONNAIRES




TABLE 1: NUMBER OF HOUSEHOLDS AND WOMEN, AND RESP
ONSE RATES, BOTSWANA, 2000 .......ccsiriiiirieeireesieisesesssssssssssss s ssssssssssssssssssssessses 39

TABLE 2: SNGLE YEAR AGE DISTRIBUTION OF HOUSEHOLD
POPULATION BY SEX, BOTSWANA, 2000........ccouuemmermiremnirrenerresesnesssisssssssssesssessssssssssesseses 40

TABLE 3: PERCENTAGE OF CASESWITH MISSING INFORMATION,
BOTSWANA, 2000........cc0mreerieriieeiniis s sssss s ssss st ssssssssssssssssssssssssssssessssssssssssssssses 40

TABLE 4. PERCENT DISTRIBUTION OF HOUSEHOLDSBY BACKGROUND
CHARACTERISTICS, BOTSWANA, 2000........cccumriiiiisinisnissssisesssssssss s 41

TABLE 5: PERCENT DISTRIBUTION OF WOMEN 15-49 BY BACKGROUND
CHARACTERISTICS, BOTSWANA, 2000.........cmtueurreerreerresesresessessessssessssessssssessssessssesssssssesssaes 42

TABLE 6: PERCENT DISTRIBUTION OF CHILDREN UNDER 5BY
BACKGROUND CHARACTERISTICS, BOTSWANA, 2000 ......ocooeerrrrrereerereereeseesereereees 43

TABLE 7. MEAN NUMBER OF CHILDREN EVER BORN (CEB) AND
PROPORTION DEAD BY MOTHER'S AGE, BOTSWANA, 2000.........ccccerrnerrerenecrrirees 44

TABLE 8 INFANT, CHILDHOOD AND UNDER-FIVEMORTALITY
RATES, BOTSWANA, 2000.......cc et ssssssssssssssssssssssssssssssssssssssssessssssssssssesssses 44

TABLE 9: PERCENTAGE OF CHILDREN AGED 36-59 MONTHSWHO
ARE ATTENDING SOME FORM OF ORGANIZED EARLY CHILDHOOD
EDUCATION PROGRAMME, BOTSWANA, 2000 .......cocosmirrinrriirisinissssissssiessssssssssseseens 44

TABLE 10: PERCENTAGE OF CHILDREN OF PRIMARY SCHOOL
AGE ATTENDING PRIMARY SCHOOL, BOTSWANA, 2000.......ccccscvurimemrieinieinisiiesesinens 45

TABLE 11: PERCENTAGE OF THE POPULATION USING IMPROVED
DRINKING WATER SOURCES, BOTSWANA, 2000........ccccomrermmeererreresrerseseseseseesesesessenenees 46

TABLE 12: PERCENTAGE OF THE POPULATION USING SANITARY
MEANS OF EXCRETA DISPOSAL, BOTSWANA, 2000.........cccoummmmrrirerseressesseseeeseesees 47

TABLE 13: PERCENTAGE OF UNDER-FIVE CHILDREN WHO ARE
SEVERELY OR MODERATELY UNDERNOURISHED, BOTSWANA, 2000...........ce.c... 48

TABLE 14: PERCENT OFLIVING CHILDREN BY BREASTFEEDING
STATUS, BOTSWANA, 2000.......0cmumerererieriserissisiessstisssss s sssssssessssssssssssssssssssssssssssssesssens 49

TABLE 15: PERCENTAGE OF HOUSEHOL DS CONSUMING ADEQUATELY
IODIZED SALT, BOTSWANA, 2000 ........commririiniieiisisssssssssssssssssssssssssssssssssssssssssssssssssses 50

TABLE 16: PERCENTAGE OF LIVE BIRTHSIN THE LAST 12 MONTHS
THAT WEIGHED BELOW 2500 GRAMSAT BIRTH, BOTSWANA, 2000.........cccocoeurune. 51

TABLE 17: PERCENTAGE OF CHILDREN AGE 12-23 MONTHSIMMUNIZED
AGAINST CHILDHOOD DISEASESAT ANY TIME BEFORE THE
SURVEY AND BEFORE THE FIRST BIRTHDAY, BOTSWANA, 2000.......cccccsvuerrrenreenns 52

TABLE 18 PERCENTAGE OF CHILDREN AGE 12-23 MONTHS CURRENTLY
VACCINATED AGAINST CHILDHOOD DISEASES, BOTSWANA, 2000........cccecscereurene. 53



TABLE 19: PERCENTAGE OF UNDER-FIVE CHILDREN WITH DIARRHOEA
IN THE LAST TWO WEEK SAND TREATMENT WITH
ORSOR ORT, BOTSWANA, 2000........ccoiririririeieirenrieisesesssssssssssss s sssssssssssssssssssssesssnes 54

TABLE 20: PERCENTAGE OF UNDER-FIVE CHILDRENWITH ACUTE
RESPIRATORY INFECTION (ARI) IN THE LAST TWO WEEKSAND
TREATMENT BY HEALTH PROVIDERS, BOTSWANA, 2000.......c.cocovnrmerriemrienriennsenens 55

TABLE 21: PERCENTAGE OF UNDER-FIVE CHILDREN WITH ILLNESS
INTHE LAST TWO WEEKSWHO TOOK INCREASED FLUIDS
AND CONTINUED TO FEED DURING ILLNESS, BOTSWANA, 2000........c.cconueunirruiunens 56

TABLE 22 PERCENTAGE OF WOMEN AGED 15-49 WHO KNOW THE
MAIN WAYSOF PREVENTING HIV TRANSMISSION, BOTSWANA, 2000........cccc.e.... 57

TABLE 23: PERCENTAGE OF WOMEN AGED 1549 WHO CORRECTLY
IDENTIFY MISCONCEPTIONS ABOUT HIV/AIDS, BOTSWANA, 2000......cccccomerreernenas 59

TABLE 24: PERCENTAGE OF WOMEN AGED 1549 WHO CORRECTLY
IDENTIFY MEANSOF HIV TRANSMISSION FROM MOTHER
TO CHILD, BOTSWANA, 2000........cciiiriisisissisi s ssss 61

TABLE 25: PERCENTAGE OF WOMEN AGED 1549 WHO EXPRESSES
A DISCRIMINATORY ATTITUDE TOWARDSPEOPLEWITH
HIV/AIDS, BOTSWANA, 2000.........ccirreereereesesseseesemessssssssssssesssssssssse s sssssssssssssssssssessessessssns 63

TABLE 26: PERCENTAGE OF WOMEN AGED 1549 WHO HAVE SUFFICIENT
KNOWLEDGE OF HIV/AIDS TRANSMISSION, BOTSWANA, 2000.......coccrureerrererrernenns 65

TABLE 27: PERCENTAGE OF WOMEN AGED 15-49 WHO KNOW WHERE TO
GET AN AIDSTEST ANDWHO HAVE BEEN TESTED, BOTSWANA, 2000........c.ccc..... 67

TABLE 28 PERCENTAGE OF WOMEN AGED 1549 WHO ARE USING (OR WHOSE
PARTNER ISUSING) A CONTRACEPTIVE METHOD, BOTSWANA, 2000........c.cccneees 68

TABLE 29: PERCENTAGE OF MOTHERSWITH ABIRTH IN THE LAST 12MONTHS
PROTECTED AGAINST NEONATAL TETANUS, BOTSWANA, 2000........cccccosmrenrerrurenns 70

TABLE 30: PERCENT DISTRIBUTION OF WOMEN AGED 15-49WITH
A BIRTH IN THE LAST YEAR BY TYPE OF PERSONNEL
DELIVERING ANTENATAL CARE, BOTSWANA, 2000.......ccccoumemmiemrieemniemnsiemsrsssrseenseens 71

TABLE 31: PERCENT DISTRIBUTION OF WOMEN AGED 1549 WITH
A BIRTH IN THE LAST YEAR BY TYPE OF PERSONNEL
ASSISTING AT DELIVERY, BOTSWANA, 2000.........ccosimrrierirnsssssssssssssssssssseens 72

TABLE 32: PERCENT DISTRIBUTION OF CHILDREN AGED 0-59
MONTHSBY WHETHER BIRTH ISREGISTERED AND
REASONSFOR NON-REGISTRATION, BOTSWANA, 2000.......cccccoumrrrermreneereeresererserenees 73

TABLE 33: PERCENTAGE OF CHILDREN 0-14 YEARSOF AGE
IN HOUSEHOLDSNOT LIVING WITH A BIOLOGICAL
PARENT, BOTSWANA, 2000.......ccorriicinesisieesesesse s s sssss s ssssssssssssssssssssesses 74



