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Abstract 

The R DHS.rates package is a new statistical tool specifically designed to calculate key indicators for infant and child mortality, 

as well as fertility, at both national and subnational levels, using Demographic and Health Survey (DHS) data and, with minor 

adjustments, Multiple Indicator Cluster Survey (MICS) data. In addition to point estimates, the package also provides precision 

measures such as standard errors (SE), design effects (DEFT), relative standard errors (RSE), and confidence intervals. The 

package has been developed in accordance with the DHS Guide to Statistics and the DHS Sampling and Household Listing 

Manual, ensuring compliance with internationally recognized standards. By applying the DHS.rates R package to the Algerian 

MICS4 survey data (2012), we recalculated childhood mortality rates and compared them with the figures published in the 

official MICS report. The analysis revealed significant discrepancies, suggesting that the estimates originally obtained using the 

SPSS syntax package provided by the MICS program were incorrect. These inconsistencies were corrected using the DHS.rates 

package and validated by the SYNCMRATES module in Stata, both of which rely on standardized, transparent, and reliable 

methodologies. This study highlights the importance of using well-tested analytical tools for the accurate computation of key 

demographic indicators, which are essential for research, policy formulation and monitoring progress toward national and 

international development goals. 
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1. Introduction 

The DHS Program has conducted over 300 national surveys 

in more than 90 countries over the past 35 years. These sur-

veys provide critical information on fertility, family planning, 

maternal and child health, and childhood mortality [1]. The 

surveys follow a two-stage sampling design, where census 

Enumeration Areas (EAs) are selected as Primary Sampling 

Units (PSUs), and households are selected from each PSU. 

Users can download the datasets in formats such as SPSS, 

SAS, and STATA for raw data analysis [2]. 

DHS or MICS Birth history data, which is known to be 

used in the calculation of keys fertility indicators, are used to 

calculate childhood mortality indicators too, such as the 

neonatal mortality rate (NNMR), post-neonatal mortality rate 

(PNMR), infant mortality rate (IMR), child mortality rate 

(CMR), and under-five mortality rate (U5MR) [3]. 

Measuring childhood mortality using household surveys is 

especially important in low- and middle-income countries 

where civil registration systems are weak or nonexistent [4, 5]. 
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While CSPro is used by the DHS program to calculate these 

indicators, it is not suitable for data users as a statistical tool. 

STATA users can use the SYNCMRATES package [6], 

while SPSS users can rely on syntax files provided by the 

MICS survey program [7]. Similarly, the DHS.rates package 

was developed to allow R users to compute fertility and 

childhood mortality indicators [8]. It is compatible with DHS 

and MICS survey data. 

In theory, the three tools - the MICS4 SPSS package, the 

Stata SYNCMRATES module, and the chmort function from 

the R DHS.rates package - should produce the same results, 

since they all use the same definitions, methods, and underlying 

survey data. However, our investigation shows notable differ-

ences, particularly between the SPSS package estimates and 

those from Stata and R. This is why our study purpose is to 

implement and compare the results of these three tools, docu-

ment the differences observed, and provide possible explana-

tions for the distortions. This comparative assessment not only 

highlights the limitations of the MICS4 SPSS package but also 

highpoints the importance of using standardized and transpar-

ent analytical tools to ensure the accuracy, reliability, and 

reproducibility of key demographic indicators. 

2. Data and Methods 

2.1. Childhood Mortality Indicators 

Childhood mortality rates refer to the number of deaths per 

1,000 live births during a specified time period. In DHS and 

MICS surveys, five childhood mortality rates are calculated 

using a synthetic cohort life table approach, which combines 

mortality probabilities from small age segments into standard 

age intervals [9, 10]: 

1) Neonatal mortality (NNMR): the probability of dying in 

the first month of life. 

2) Postneonatal mortality (PNMR): the probability of dy-

ing between the neonatal period and the first birthday; 

calculated as the difference between infant and neonatal 

mortality. 

3) Infant mortality (IMR): the probability of dying before 

the first birthday. 

4) Child mortality (CMR): the probability of dying be-

tween the first and fifth birthdays. 

5) Under-five mortality (U5MR): the probability of dying 

before the fifth birthday. 

These rates are generally calculated based on either a 

five-year (like in our case) or ten-year reference period before 

the survey. 

2.2. Required MICS Variables 

In this study, we use data from the Algerian MICS surveys 

[11], which include birth history information reported by de 

facto women aged 15–49. The variables include live births, 

sex, survival status, age at death, and birth/death dates coded 

in Century Month Code (CMC) format. Variables accounting 

for sampling design and weights are also required. 

Table 1. Key Variables for Childhood Mortality Calculation from MICS. 

Information Variables 

Date of interview (CMC) WDOI 

Child date of birth (CMC) BH4C 

Child age at death BH0C 

Primary sampling unit (Cluster) HH1 

Women’s individual sample weight Wmweight 

Sample strata HH7 

 

2.3. Using the DHS.rates Package  

(Chmort Function) 

The following R code illustrates how to compute childhood 

mortality rates from the Algeria MICS4-2012 data and com-

pare the obtained results with the official MICS report. 

First, we have to install a required package. 

install.packages("DHS.rates") 

library(DHS.rates) 

library(haven) 

Secondly, we have to indicate to R the directory where we 

put the datafile (br.dta). 

getwd() 

setwd("C:/Users/Snow/Desktop/R_Exercices/DHS_rates") 

list.files() 

Finally, we have to open the data file and use CHMORT 

function. 

br <- read_dta("MICS4-ALG_br.dta") 

chmort(br, Strata = "HH7", Cluster = "HH1", Weight = 
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"wmweight", Date_of_interview = "WDOI", Date_of_birth = "BH4C", Age_at_death = "BH9C") 

3. Results 

3.1. Comparing Results from DHS.rates and MICS Report 

Table 2 compare the results from the DHS.rates calculations and the official MICS4-2012 report. 

Table 2. Gap between DHS.rates mortality rates and MICS report results. 

 R DHS.rates package MICS 2012 report (MICS4 SPSS syntax pack) [11] Gap 

NMR 15.76 15.7 0 

PNNMR 6.03 5.7 0.33 

IMR 21.79 21.4 0.39 

CMR 2.79 2.8 0.01 

U5MR 24.52 24.1 0.51 

 

As we can see from Table 2, there are a little difference 

between PNMR from DHS.rates (6.03) and the one pub-

lished in MICS reports (5.7). The DHS.rates IMR was 21.79 

vs 21.4 from MICS reports, and the DHS.rates U5MR was 

24.52 vs 24.1 from MICS reports. These small differences 

confirm the accuracy of DHS.rates, but why there are a 

difference? 

3.2. Calculating Infant Mortality Rates by Using 

SYNCMRATES Stata Package 

To further validate the results, we used the SYNC-

MRATES Stata package, developed using the same method-

ology. Table 3 shows that the results are identical to those 

produced by DHS.rates. 

Table 3. DHS.rates mortality rates and SYNCMRATES results. 

 R DHS.rates package MICS 2012 report (MICS4 SPSS syntax pack) [11] SYNCMRATES package 

NMR 15.76 15.7 0.157573 

PNNMR 6.03 5.7 0.0060314 

IMR 21.79 21.4 0.217887 

CMR 2.79 2.8 0.0027948 

U5MR 24.52 24.1 0.0245226 

We also replicated the analysis using the Trevor Croft (DHS expert) Stata code shared on DHS forum [12]. The results (Table 

4) are consistent with the previous outputs. 

Table 4. Infant mortality rates obtained using Trevor Croft Stata script [13]. 

Rates NMR PNMR IMR CMR U5MR 

Values 15.75732 6.031393 21.78872 2.794921 24.52272 
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3.3. Algeria MICS6-2019 Case Study 

This time, we followed the same approach with 

MICS6-2019 data using DHS.rates and SYNCMRATES. 

Table 5 shows that DHS.rates and SYNCMRATES produced 

results identical to those published in the MICS6 report (Table 

5), confirming the validity of the tool and that there are no 

problems with MICS6 SPSS Syntax pack. 

Table 5. ALGERIA MICS6-2019 Infant mortality rates (Report results vs. DHS.rates and SYNCMRATES). 

 R DHS.rates package MICS 2019 report (SPSS syntax pack) [14] SYNCMRATES package 

NMR 12.41 12 0.124086 

PNNMR 4.38 4 0.0043821 

IMR 16.79 17 0.0167907 

CMR 2.16 2 0.0021589 

U5MR 18.91 19 0.0189134 

Additionally, we used the MICS6 SPSS syntax pack (by Trevor Croft) [7] on MICS4 data. The results (Table 6, 2nd column) 

matched those from DHS.rates (1st column) and SYNCMRATES (3rd column), demonstrating a flaw in the original MICS4 SPSS 

script. 

Table 6. ALGERIA MICS4-2012 Infant mortality rates (MICS6 Syntax pack results vs. DHS.rates and SYNCMRATES). 

 R DHS.rates package (MICS6 SPSS syntax pack) [14] SYNCMRATES package 

NMR 15.76 15,76 0.157573 

PNNMR 6.03 6,03 0.0060314 

IMR 21.79 21,79 0.217887 

CMR 2.79 2,79 0.0027948 

U5MR 24.52 24,52 0.0245226 

 

4. Discussion and Conclusion 

Several software tools, such as the DHS.rates package in R 

and the SYNCMRATES module in Stata, have proven to be 

reliable and user-friendly solutions for calculating key de-

mographic indicators. These tools are based on 

well-established methodologies and provide an accessible 

alternative to proprietary scripts or complex platforms, mak-

ing them valuable resources for researchers and public health 

analysts working with DHS or MICS survey data. 

The findings of this study reveal that the SPSS syntax pack 

provided with the MICS4 survey tools contained errors in the 

calculation of childhood mortality rates and even fertility rates 

[15], which likely led to inaccuracies in the published results. 

This issue was later acknowledged and addressed by the 

MICS program through the development of a revised and 

improved syntax, introduced in MICS6. The updated version, 

developed by Trevor Croft, produces estimates that are con-

sistent with those obtained from the DHS.rates R package and 

the SYNCMRATES Stata module, confirming its reliability 

and accuracy. 

Abbreviations 

CMC Century Month Code 

CMR Child Mortality Rate 

DEFT Design Effects 

DHS Demographic and Health Survey 

EA Enumeration Area 

IMR Infant Mortality Rate 

MICS Multiple Indicator Cluster Survey 

MHHR Ministry of Health and Hospital Reform 

NMR Neonatal Mortality Rate 
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PNNMR Post-neonatal Mortality Rate 

PSU Primary Sampling Unit 

SE Standard Errors 

U5MR Under-Five Mortality Rate 
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Appendix 

This includes an annotated STATA script by Trevor Croft 

(March 9, 2018) for computing childhood mortality indicators 

using synthetic cohort methodology. 

* Example of early childhood mortality rates calculations 

* Trevor Croft, March 9, 2018 

* Change directory to the data directory 

cd "C:\Users\xxxx\Data" 

* Open DHS dataset - births recode file 

use v005 v008 b3 b5 b7 using "IABR71FL.DTA", clear 

* Create variables for time period limits - need to use var-

iables as these change from case to case 

gen t1 =. 

gen t2 =. 

* Initialize local variable lists used later 

local vlist 

local vlist2 

* Loop through 5-year time periods 

forvalues period = 0/4 { 

 * Calculate upper limit of time period 

 replace t2 = v008 - 60*`period' 

 * Calculate lower limit of time period 

 replace t1 = t2 - 60 

 * List age group lower limits 

 local agegroups 0 1 3 6 12 24 36 48 60 

 * Turn thse into tokens to use for the upper limits of the 

age groups 

 tokenize `agegroups' 

 * Loop through the age groups 

 foreach age of numlist `agegroups' { 

  * Ignore the 60+ age group - this was just to set the upper 

limit for the last age group - see a2 

  if (`age' < 60) { 

   * Create local for lower limit of age group - use locals as 

these are constants 

   local a1 = `age' 

   * Create local for upper limit of age group = the lower 

limit of the next age group 

   local a2 = `2' 

   * Cohort A numerator 

   gen numA`age'_`period' = ((`a1' <= b7 & b7 < `a2') & 

(t1 - `a2' <= b3 & b3 < t1 - `a1')) 

   * Cohort B numerator 

   gen numB`age'_`period' = ((`a1' <= b7 & b7 < ̀ a2') & (t1 

- `a1' <= b3 & b3 < t2 - `a2')) 

   * Cohort C numerator 

   gen numC`age'_`period' = ((`a1' <= b7 & b7 < ̀ a2') & (t2 

- `a2' <= b3 & b3 < t2 - `a1')) 

   * Cohort A denominator 

   gen denA`age'_`period' = ((b5 == 1 | `a1' <= b7) & (t1 - 

`a2' <= b3 & b3 < t1 - `a1')) 

   * Cohort B denominator 

   gen denB`age'_`period' = ((b5 == 1 | `a1' <= b7) & (t1 - 

`a1' <= b3 & b3 < t2 - `a2')) 

   * Cohort C denominator 

   gen denC`age'_`period' = ((b5 == 1 | `a1' <= b7) & (t2 - 

`a2' <= b3 & b3 < t2 - `a1')) 

   * Count half for deaths for cohort C, except for the last 

period where all deaths are counted 

   local f = 0.5 

   if (`period' == 0) { 

    local f = 1 

   } 

   * Sum numerators from cohorts A, B and C for this case 

   gen num`age'_`period' = 0.5*numA`age'_`period' + 

numB`age'_`period' + numC`age'_`period'*`f' 

   * Sum denominators from chorts A, B and C for this 

case 

   gen den`age'_`period' = 0.5*denA`age'_`period' + 

denB`age'_`period' + denC`age'_`period'*0.5 

   * Generate list of numerator and denominator variables 

for period and age for collapse command below 

   local vlist `vlist' num`age'_`period' den`age'_`period' 

   * Similarly generate list of numerator and denominator 

variables for period only for reshape command below 

   if (`period' == 0) { 

    local vlist2 `vlist2' num`age'_ den`age'_ 

   } 

  } 

  * Shift the token list to the next age group 

  mac shift 

 } 

} 

* Sum all numerators and denominators - weighted sum 

collapse (sum) `vlist' [pw=v005/1000000] 

* Add a variable to act as ID for the reshape 

gen x = 0 

* Reshape long by age group 

reshape long `vlist2', i(x) j(period) 

* Drop the underscore (_) on the end of variable names 

rename *_ * 
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* Reshape now for periods 

reshape long num den, i(period) j(a1) 

* Drop the x variable as we no longer need it 

drop x 

* Generate the upper bounds of the age groups 

gen a2 = a1[_n+1] 

replace a2 = 60 if a1 == 48 

* Calculate the age group mortality probabilities 

gen death = num / den 

* Calculate the age group survival probabilities 

gen surv = 1 - death 

* Generate product of survival probabilities: 

gen prodsurv = surv if a1 == 0 

replace prodsurv = surv * prodsurv[_n-1] if a1 > 0 

* Generate product of survival probabilities for child mor-

tality rate, starting at 12 months 

gen prodsurv2 = surv if a1 == 12 

replace prodsurv2 = surv * prodsurv2[_n-1] if a1 > 12 

* Neonatal mortality rate 

gen nmr = 1000*(1-prodsurv) if a2 == 1 

* Postneonatal mortality rate (calculated later) 

gen pnmr =. 

* Infant mortality rate 

gen imr = 1000*(1-prodsurv) if a2 == 12 

* Child mortality rate 

gen cmr = 1000*(1-prodsurv2) if a2 == 60 

* Under-five mortality rate 

gen u5mr = 1000*(1-prodsurv) if a2 == 60 

* Capture just the rates 

collapse (min) nmr pnmr imr cmr u5mr, by(period) 

* Postneonatal mortality rate = IMR - NMR 

replace pnmr = imr - nmr 

* Now see the results 

list 

 
Figure 1. Childhood mortality rates from DHS.rates calculations. 

 
Figure 2. Childhood mortality rates from Algeria MICS4-2012 reports. 
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Figure 3. Childhood mortality rates from Algeria MICS4-2012 performed with STATA SYNCMRATES. 

 
Figure 4. Childhood mortality rates (Algeria MICS-2012) obtained with Trevor Stata code. 

 
Figure 5. Childhood mortality rates obtained with DHS.rates from Algeria MICS6-2019. 
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Figure 6. Childhood mortality rates in Algeria (MICS6-2019 reports). 

 
Figure 7. Childhood mortality rates obtain from Algeria MICS6-2019 survey with SYNCMRATES package. 

 
Figure 8. Childhood mortality rates from Algeria MICS4-2012 using MICS SPSS syntax file for MICS 6 wave (the revised version). 
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