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ESTIMATES OF SAMPLING ERRORS 
The main objective of a demographic household survey (DHS) is to provide estimates of a number of basic 
demographic and health variables. This is done through interviews with a scientifically selected probability 
sample that is chosen from a well-defined population. In this case, women of reproductive age (15–49). 
Estimates from a sample survey are affected by two types of errors: 1) non-sampling errors and 2) 
sampling errors. Non-sampling errors are the results of mistakes made in implementing data collection and 
data processing, such as failure to locate and interview the correct household, misunderstanding of 
questions on the part of either the interviewer or the respondent, and data entry errors. Although numerous 
efforts were made during the implementation of the 2007 Nauru Demographic and Health Survey (NDHS) 
to minimise this type of error, non-sampling errors are impossible to avoid and difficult to evaluate 
statistically. 

Sampling errors, on the other hand, can be evaluated statistically. The sample of respondents selected in 
the 2007 NDHS is only one of many samples that could have been selected from the same population, 
using the same design and expected size. Each of these samples would yield results that differ somewhat 
from the results of the actual sample selected. Sampling errors are a measure of the variability between all 
possible samples. Although the degree of variability is not known exactly, it can be estimated from the 
survey results. 

Sampling errors are the errors that result from taking a sample of the covered population through a 
particular sample design. Non-sampling errors are systematic errors that would be present even if the entire 
population was covered (e.g. response errors, coding and data entry errors).   

For the entire covered population and for large subgroups, the DHS sample is generally sufficiently large 
to provide reliable estimates. For such populations, the sampling error is small and less important than the 
non-sampling error. However, for small subgroups, sampling errors become very important in providing an 
objective measure of reliability of the data. 

 

Variables for reporting sampling error 

Sampling errors will be displayed for total, urban and rural and each sample domain only. No other panels 
should be included in the sampling error table. The choice of variables for which sampling error 
computations will be done depends on the priority given to specific variables. However, it is recommended 
that sampling errors be calculated for at least the following variables. 
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Table B.1:  List of selected variables for sampling errors, [country and year] 

Variable Estimate Base Population 

Urban 
Literate 
No education 
Secondary education  
Net attendance ratio 
Never married 
Currently married 
Married before age 20 
Had sexual intercourse before age 18 
Currently pregnant 
Children ever born 
Children surviving 
Children ever born to women aged 40–49 
Total fertility rate (3 years) 
Know any contraceptive method 
Ever used any contraceptive method 
Currently using any contraceptive method 
Currently using pill 
Currently using IUD 
Currently using female sterilization 
Currently using periodic abstinence 
Used public sector source 
Want no more children 
Want to delay birth at least 2 years 
Ideal family size 
Perinatal mortality (0–4 years) 
Neonatal mortality (0–4 years) 

Post-neonatal mortality (0–4 years) 

Infant mortality (0–4 years)  
Infant mortality (5–9 years) 
Infant mortality (10–14 years) 
Child mortality (0–4 years)  
Under-five mortality (0–4 years)  
Mothers received tetanus injection for last birth 
Mothers received medical assistance at delivery 
Having diarrhea in two weeks before survey 
Treated with oral rehydration salts (ORS) 
Taken to a health provider 
Vaccination card seen 
Received BCG 
Received DPT (3 doses) 
Received Polio (3 doses) 
Received measles 
Height-for-age (-2SD) 
Weight-for-height (-2SD) 
Weight-for-age (-2SD) 
Anaemic 
Anaemic 
BMI <18.5 
Had 2+ sexual partners in past 12 months 
Had higher-risk intercourse (with a non-marital, non-
cohabitating partner) in past 12 months 
Condom use at last higher-risk intercourse 
 

Condom use at last higher-risk intercourse (youth) 
 

Abstinence among youth (never had intercourse) 
Sexually active in past 12 months among never-married 
youth 
Paid for sexual intercourse in past 12 months 
Had an injection in past 12 months 
Had HIV test and received results in past 12 months 
Accepting attitudes towards people with HIV 
HIV prevalence (15–49) 
HIV prevalence (15–54) {15–59] 

Proportion 
Proportion 
Proportion 
Proportion 
Ratio 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Mean 
Mean 
Mean 
Rate 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion  
Proportion 
Proportion 
Proportion 
Mean 
Ratio 
Rate 
Rate 
Rate 
Rate 
Rate 
Rate 
Rate 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
 
Proportion 
 

Proportion 
 

Proportion 
Proportion 
 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 
Proportion 

All women 
All women 
All women and all men 
All women and all men 
Children aged 7–12 years (modify age according to country) 
All women and all men 
All women and all men 
Women aged 20–49 and men aged 20–54 
All women and all men 
All women 
All women and all men 
All women 
Women aged 40–49 
All women 
Currently married women and currently married men 
Currently married women 
Currently married women 
Currently married women 
Currently married women 
Currently married women 
Currently married women 
Current users of modern methods 
Currently married women and currently married men 
Currently married women and currently married men 
All women and all men 
Number of pregnancies of 7+ months 
Children exposed to the risk of mortality 
Children exposed to the risk of mortality  
Children exposed to the risk of mortality 
Children exposed to the risk of mortality 
Children exposed to the risk of mortality 
Children exposed to the risk of mortality 
Children exposed to the risk of mortality 
Women with at least one live birth in five years before survey 
Births occurring 1–59 months before interview 
Children aged 0–59 months 
Children with diarrhea in two weeks before interview 
Children with diarrhea in two weeks before interview 
Children aged 12–23 months 
Children aged 12–23 months 
Children aged 12–23 months 
Children aged 12–23 months 
Children aged 12–23 months 
Children aged 0–59 months 
Children aged 0–59 months 
Children aged 0–59 months 
Children aged 6–59 months 
All women 
All women 
All women and all men  
All women and all men who had sexual intercourse in past 12 months  
All women and all men who had higher-risk intercourse in past 12 
months 
All women and all men aged 15–24 who had higher-risk intercourse 
in past 12 months 
Women aged 15–24 and men aged 15–24 
Women aged 15–24 and men aged 15–24 
 
All men  
All women and all men  
All women and all men  
All women and all men who have heard of HIV/AIDS 
All women and all men who were tested for HIV 
All men aged 15–54 who were tested for HIV 
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Notes:  
1. Unless otherwise noted, all women are for women aged 15–49 and all men are for men aged15–49. 
2. In countries where only currently married women are asked about current pregnancy, the base population for the proportion currently pregnant should be currently married 
women instead of all women. Sampling errors by urban and rural domains are shown for the period 0–9 years before the survey for the neonatal, postneonatal, infant, and child 
mortality rates. 

 

In the 2007 NDHS Report of the survey results, sampling errors for selected variables have been presented 
in a tabular format. The sampling error tables should include: 

 ............      Variable name 

R: Value of the estimate; 

SE: Sampling error of the estimate; 

N: Unweighted number of cases on which the estimate is based; 

WN: Weighted number of cases; 

DEFT: Design effect value that compensates for the loss of precision that results from using cluster 
rather than simple random sampling; 

SE/R: Relative standard error (i.e. ratio of the sampling error to the value estimate); 

R-2SE: Lower limit of the 95% confidence interval; 

R+2SE: Upper limit of the 95% confidence interval (never >1.000 for a proportion). 

Sampling error is usually measured in terms of the standard error for a particular statistic (e.g. mean, 
percentage), which is the square root of the variance. The standard error can be used to calculate 
confidence intervals within which the true value for the population can reasonably be assumed to fall. For 
example, for any given statistic calculated from a sample survey, the value of that statistic will fall within a 
range of plus or minus two times the standard error of that statistic in 95% of all possible samples of 
identical size and design. 

If the sample of respondents had been selected by simple random sampling, it would have been possible to 
use straightforward formulas for calculating sampling errors. However, the 2007 NDHS sample was the 
result of a multistage stratified design and, consequently, it is necessary to use more complex formulae. 
The computer software used to calculate sampling errors for the 2007 NDHS is the integrated sample 
survey analysis (ISSA) sampling error module. This module uses the Taylor linearisation method of 
variance estimation for survey estimates that are means or proportions. The Jackknife repeated replication 
method is used for variance estimation of more complex statistics such as fertility and mortality rates. 

The Taylor linearisation method treats any percentage or average as a ratio estimate, r = y/x, where y 
represents the total sample value for variable y, and x represents the total number of cases in the group or 
subgroup under consideration. The variance of r is computed using the formula given below, with the 
standard error being the square root of the variance. 
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in which 

  zhi = yhi – rxhi, and zh = yh - rxh 
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where  h  represents the stratum that varies from 1 to H, 

 mh is the total number of clusters selected in the hth stratum, 

 yhi is the sum of the weighted values of variable y in the ith cluster in the hth stratum, 

 xhi is the sum of the weighted number of cases in the ith cluster in the hth stratum, and 

 f is the overall sampling fraction, which is so small that it is ignored. 

 

The Jackknife repeated replication method derives estimates of complex rates from each of several 
replications of the parent sample, and calculates standard errors for these estimates using simple formulae. 
Each replication considers all but one cluster in the calculation of the estimates. Pseudo-independent 
replications are thus created. In the 2007 NDHS, there were 15 non-empty clusters. Hence, 15 replications 
were created. The variance of a rate r is calculated as follows. 
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in which 

  ri = kr – (k – 1)r(i) 

where  r is the estimate computed from the full sample of 15 clusters, 

 r(i) is the estimate computed from the reduced sample of 14 clusters (ith cluster excluded), and 

 k is the total number of clusters. 

In addition to the standard error, the ISSA software program computes the design effect (DEFT) for each 
estimate, which is defined as the ratio between the standard error using the given sample design and the 
standard error that would result if a simple random sample had been used. A DEFT value of 1.0 indicates 
that the sample design is as efficient as a simple random sample, while a value greater than 1.0 indicates 
the increase in the sampling error due to the use of a more complex and less statistically efficient design. 
ISSA also computes the relative error and confidence limits for the estimates. 

Sampling errors for the 2007 NDHS are calculated for selected variables considered to be of primary 
interest for the women’s and men’s surveys. The results are presented in this appendix for the country as a 
whole. For each variable, the type of statistic (mean, proportion or rate) and the base population are given 
in Table B.1. Tables B.2 to B.4 present the value of the statistic (R), its standard error (SE), the number of 
unweighted (N) and weighted (WN) cases, the DEFT, the relative standard error (SE/R), and the 95% 
confidence limits (R±2SE) for each variable. The DEFT is considered undefined when the standard error 
considering simple random sample is zero (when the estimate is close to 0 or 1). In the case of the total 
fertility rate, the number of unweighted cases is not relevant, as there is no known unweighted value for 
woman-years of exposure to childbearing. 

The confidence interval (example, as calculated for children ever born to women aged 40–49) can be 
interpreted as follows: the overall average from the national sample is 4.398 and its standard error is 0.302. 
Therefore, to obtain the 95% confidence limits, one adds and subtracts twice the standard error to the 
sample estimate (i.e. 4.398±2×0.302). There is a high probability (95%) that the true average number of 
children ever born to all women aged 40–49 is between 3.795 and 5.001. 

Sampling errors are analysed for the national women’s sample and for two separate groups of estimates: 
1) means and proportions and 2) complex demographic rates. The SE/R for the means and proportions 
range between 8.0% and 17.7%; the highest relative standard errors are for estimates of very low values 
(e.g. currently using Female sterilisation). In general, the relative standard error for most estimates for the 
country as a whole is small, except for estimates of very small proportions. However, for mortality rates, 
the average relative standard error for the five-year period mortality rates is generally higher than those 
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related to the 10 year estimates. There are differentials in the relative standard error for the estimates of 
sub-populations. For example, for the variable want no more children, the relative standard errors as a 
percent of the estimated mean for the all women would be different to that of women with different 
educational and wealth quintile backgrounds. 
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Table B.3: Sampling of errors for total men in Nauru 

 
 
 

 
 

 

 

Table B.4: Sampling error for 5 years of mortality rates, Nauru 

 

Variable R SE N-UNWE N-WEIG DEFT SE/R R-2SE R+2SE

Urban residence 0 0 354 354 -Nan -Nan 0 0
No education 0.002 0.002 354 354 0.848 1.025 0 0.006
Secondary education or higher 0.93 0.022 354 354 1.591 0.023 0.887 0.973
Never married 0.343 0.022 354 354 0.876 0.064 0.299 0.388
Currently married/in union 0.611 0.016 354 354 0.598 0.025 0.58 0.643
Sex before age 18 0.685 0.028 293 294 1.045 0.042 0.628 0.741
Knows any contraceptive method 0.987 0.013 216 216 1.625 0.013 0.961 1.012
Knowing any modern contraceptive method 0.983 0.013 216 216 1.465 0.013 0.957 1.009
Ever used condom 0.592 0.049 216 216 1.469 0.083 0.494 0.691
Want no more children 0.321 0.027 216 216 0.851 0.084 0.267 0.376
Want to delay birth at least two years 0.136 0.035 216 216 1.515 0.261 0.065 0.206
Ideal family size 3.069 0.243 273 272 1.475 0.079 2.582 3.556
Accept attitudes towards people with HIV 0.064 0.017 260 259 1.094 0.261 0.03 0.097

 

Variable R SE N WN DEFT CV R-2SE R+2SE
Neonatal mortality (last 0-4 years) 26.845 7.973 334 323 0.899 0.297 10.899 42.791
Post-neonatal mortality (last 0-4 years) 11.082 6.673 337 327 1.126 0.602 0.000 24.428
Infant mortality (last 0-4 years) 37.927 9.629 334 323 0.862 0.254 18.669 57.186
Child mortality (last 0-4 years) 0.000 0.000 325 316 0.000 0.000
Under-five mortality (last 0-4 years) 37.927 9.629 334 323 0.862 0.254 18.669 57.186

Table B. 5: Sampling error for 10 years of mortality rates, Nauru 

Variable R SE N WN DEFT CV R-2SE R+2SE
Neonatal mortality (last 0-9 years) 26.825 7.800 646 647 1.109 0.291 11.226 42.425
Post-neonatal mortality (last 0-9 years) 12.296 4.152 646 648 1.025 0.338 3.992 20.601
Infant mortality (last 0-9 years) 39.122 9.412 647 648 1.110 0.241 20.297 57.947
Child mortality (last 0-9 years) 1.610 1.644 632 636 0.990 1.021 0.000 4.899
Under-five mortality (last 0-9 years) 40.669 9.528 648 649 1.101 0.234 21.612 59.726
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Table C.1:  Household age distribution 

Single-year age distribution of the de facto household 
population by sex (weighted), Nauru 2007  

 Women Men 
Age Number Percent Number Percent 
0 36 3.1 35 3.0 
1 23 1.9 28 2.4 
2 38 3.3 27 2.4 
3 38 3.3 34 2.9 
4 30 2.5 24 2.0 
5 28 2.3 34 2.9 
6 34 2.9 27 2.3 
7 27 2.3 32 2.8 
8 23 1.9 31 2.7 
9 34 2.8 26 2.2 
10 25 2.1 31 2.6 
11 28 2.3 30 2.6 
12 21 1.8 30 2.5 
13 37 3.2 40 3.4 
14 33 2.8 28 2.4 
15 15 1.3 17 1.4 
16 22 1.8 31 2.7 
17 27 2.3 22 1.9 
18 27 2.3 25 2.2 
19 27 2.3 24 2.1 
20 25 2.1 19 1.7 
21 32 2.7 26 2.3 
22 34 2.9 19 1.6 
23 32 2.7 25 2.1 
24 25 2.1 23 2.0 
25 16 1.3 24 2.1 
26 21 1.8 21 1.8 
27 24 2.0 21 1.8 
28 19 1.6 21 1.8 
29 16 1.3 19 1.6 
30 16 1.3 16 1.4 
31 23 2.0 19 1.6 
32 19 1.6 17 1.5 
33 13 1.1 20 1.7 
34 16 1.4 14 1.2 
35 11 1.0 15 1.2 
36 13 1.1 21 1.8 
37 7 0.6 14 1.2 
38 14 1.1 11 0.9 
39 16 1.3 13 1.1 
40 20 1.7 17 1.4 
41 8 0.7 13 1.1 
42 9 0.8 9 0.8 
43 13 1.1 14 1.2 
44 7 0.6 14 1.2 
45 13 1.1 11 1.0 
46 17 1.5 9 0.8 
47 8 0.7 12 1.0 
48 20 1.7 6 0.5 
49 10 0.8 8 0.7 
50 12 1.0 14 1.2 
51 6 0.5 5 0.4 
52 12 1.0 9 0.8 
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Table C.1 (continued)  
 Women Men 

Age Number Percent Number Percent 
     

53 8 0.6 11 1.0 
54 9 0.8 9 0.8 
55 4 0.3 6 0.5 
56 7 0.6 3 0.3 
57 5 0.4 7 0.6 
58 3 0.3 7 0.6 
59 2 0.1 5 0.4 
60 2 0.1 3 0.2 
61 3 0.3 2 0.1 
62 0 0.0 2 0.2 
63 1 0.1 0 0.0 
64 1 0.1 0 0.0 
65 0 0.0 1 0.1 
66 1 0.1 2 0.2 
67 1 0.1 1 0.1 
69 2 0.1 1 0.1 
70+ 12 1.1 8 0.7 
Don't know/missing 3 0.2 5 0.4 
     

Total 1,181 100.0 1,168 100.0 
Note: The de facto population includes all residents and nonresidents who 
stayed in the household the night before. 
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Table C.2.1: Age distribution of eligible and interviewed 
women 

De facto household population of women aged 10–54, interviewed women 
aged 15–49, and the  percentage of eligible women who were interviewed 
(weighted), by five-year age groups, Nauru 2007  

 Household 
population of 
women aged 

10–54 

Interviewed women aged 15–49 
Percent of 

eligible women 
interviewed Age group Number Percent 

10–14 145  na  na  na  
15–19 117  111  18.8  94.6  
20–24 148  125  21.3  84.3  
25–29 95  91  15.5  95.7  
30–34 87  84  14.3  96.5  
25–39 60  57  9.8  95.4  
40–44 57  57  9.7  100.0  
45–49 68  62  10.6  92.1  
50–54 46  na  na  na  
         

15–49 633 588 100.0 92.9 
Note: The de facto population includes all residents and nonresidents who stayed in the household the night 
before the interview. Weights for both household population of women and interviewed women are household 
weights. Age is based on the household schedule. 

 na = not applicable   
 
 
 
Table C.2.2:  Age distribution of eligible and interviewed 
men 

De facto household population of men aged 10–64, interviewed men aged 
15–59, and percent of eligible men who were interviewed (weighted), Nauru 
2007  

 Household 
population of 

men aged 10–64 

Interviewed men aged 15–59 Percent of 
eligible men 
interviewed Age group Number Percent 

10–14 76  na  na  na  
15–19 65  58  17.3  89.4  
20–24 59  54  16.1  90.5  
25–29 58  54  16.1  92.7  
30–34 46  41  12.4  90.0  
25–39 43  40  12.0  93.5  
40–44 27  24  7.1  86.5  
45–49 27  24  7.1  87.9  
50–54 24  20  5.9  80.6  
55–59 12  11  3.4  93.7  
60–64 3  na  na  na  
         

15–59 362 334 97.9 92.3 
Note: The de facto population includes all residents and nonresidents who stayed in the household the night 
before the interview. Weights for both household population of women and interviewed women are household 
weights. Age is based on the household schedule. 

 na = not applicable 



215 

Table C.3:  Completeness of reporting 

Percentage of observations missing information for selected demographic and health 
questions (weighted), Nauru 2007  

Subject 

Percentage with 
missing 

information Number of cases 
Month Only (births in last 15 years) 0.10  920  
Month and Year (births in last 15 years) 0.31  920  
Age at Death (deceased children born in the last 15 years) 0.00  31  
Age/date at first union1 (ever married women) 0.83  432  
Age/date at first union (ever married men) 2.73  232  
Respondent's education (all women) 0.38  618  
Respondent's education (all men) 0.56  354  
Diarrhea in last two weeks (living children 0–59) 6.46  310  
Height (living children 0–59 from Household Questionnaire) 5.90  315  
Weight (living children 0–59 from Household Questionnaire) 6.02  315  
Height or weight (living children 0–59 from Household Questionnaire) 6.42  315  
Anemia (living children 6–59 months from Household Questionnaire) 9.86  283  
Anemia (all women from the Household Questionnaire) 8.54  633  
Anemia (all men from the Household Questionnaire) 100.00 375 

1 Both year and age missing. 
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Table C.5:  Reporting of age at death in days 

Distribution of reported deaths under one month of age by age at death in days and the 
percentage of neonatal deaths reported to occur at ages 0–6 days, for five-year periods of 
birth preceding the survey (weighted), Nauru 2007  

 Number of years preceding the survey Total 
0–19 Age at death (days) 0–4 5–9 10–14 15–19 

<1 3  3  2  8  16  
1 2  2  0  0  4  
2 0  2  0  2  4  
9 0  1  0  0  1  
14 1  1  0  0  1  
21 2  0  0  1  4  
24 1  0  0  0  1  
           

Total 0–30 9  9  2  12  31  
Percent early neonatal1 53.2 79.1 100.0 89.0 77.1 

1 = 6 days / = 30 days   
 
 
 
Table C.6:  Reporting of age at death in months 

Distribution of reported deaths under two years of age by age at death in months and the 
percentage of infant deaths reported to occur at age under one month, for five-year periods of 
birth preceding the survey, Nauru 2007  

 Number of years preceding the survey Total 
0–19 Age at death (months) 0–4 5–9 10–14 15–19 

<1a 9  9  2  12  31  
1 0  1  0  0  1  
3 1  2  0  0  2  
4 1  0  0  0  1  
5 2  0  0  0  2  
6 0  1  0  0  1  
8 0  0  0  2  2  
9 0  0  0  1  1  
11 0  0  1  0  1  
24+ 0  0  0  1  1  
           

Total 0–11 12  13  3  14  42  
Percent neonatal1 71.0 69.0 71.9 83.0 74.5 

a Includes deaths under one month reported in days. 

 1 Under one month / under one year.  
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Name
Ipia Gadabu DHS Project Owner/Chairman
Maree Bacigalupo DHS Project Owner/Chairwoman
Lyn Teleni Project Manager
Ramrakha Detenamo Statistics Project Coordinator
Lindsay Thoma Data Management and Processing
Dr Sithu Win Tin Director of Public Health
Isabella Dageago Public Health, Baby Clinic
Febrina Buramen Public Health
Rosella Radi Pre-post natal care presenter
Estha Karl Family planning presenter
Celestine Eoaeo Maternal child health care present
Simron Botelanga Public Health
Graeme Brown SPC Manager - Statistics and Demography Programme (Former)
Gerald Haberkorn SPC Manager - Statistics and Demography Programme (current)
Arthur Jorari SPC Population and Development Specialist
Andreas Demmke SPC Population Specialist (Demographic Analysis)
Leilua Taulealo SPC Data Processing Officer
Kaobari Matikarai SPC DHS Technical Officer
Elizabeth Go Macro Consultant
Han Raggers Macro Consultant
Kendrick Solodi SPC Bio measurement trainer
Dr Justus Benzler SPC Public Health
Kathryn Couchler SPC Public Health
Karen Fukuoka SPC Public Health
Lisa Adam Supervisor
Cherrilyn Silk Supervisor
Richene Kam Field Editor
Bervena Adeang Field Editor
Louisaida Detabane Enumerator
Laurie Kanimea Enumerator
Zinnia Grundler Enumerator
Virginia Abraham Enumerator
Nancy Demaunga Enumerator
Rina Hartman Bio measurements
Dozono Gobure Male Enumerator
Besuila Tanaera Bio measurements
Audrey Tannang Enumerator
Siolita Ephram Enumerator
Tina Waidabu Enumerator
Eva Gadabu Bio measurements
Giedo Garabwan Enumerator
Shere-lei Apad Bio measurements

Title
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