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EXECUTIVE SUMMARY 
 

The Nutritional Situation in Sierra Leone Survey Report presents the results of the nutrition survey 
conducted from the 16th June to 10th August 2010. The objectives of the survey were to evaluate the 
nutritional status of children from 6 to 59 months of age and women of reproductive age (15-49 
years), to estimate the crude death rate, the under five mortality rate and vitamin A 
supplementation, deworming and measles immunization coverage.  
 
The study was a cross-sectional cluster sample survey with two stages of sampling. All efforts were 
made to follow SMART methods to ensure a high quality nutrition Survey. Variations from the 
SMART methods are noted in the methods section. Data were collected from 8,801 households and 
14,027 children less than 5 years of age and 13,636 women of reproductive age from 9,228 
households. Sample sizes were calculated on the district level to estimate global acute malnutrition 
rates with a desired precision of between +/-3 percent with a design effect of 1.5 and crude 
mortality rates with a desired precision of +/-0.5 deaths per 10,000 per day with a design effect of 
1.5. Ninety percent of the selected households for children under five and 95 percent of household 
selected for women in child bearing age were interviewed.  
 
The data are representative on the national, regional and district levels. The 15 domains (14 districts 
and 1 slum area) were selected based on the current administrative structure (districts) with further 
stratification of western urban areas into two (total western urban and slum) and are as follows.  
 
1- Western Urban Area (Freetown) 
2- Western Slums Area (Freetown) 
3- Western Rural Area 
4- Kenema (Eastern) 
5- Kailahun (Eastern) 
6- Kono (Eastern) 
7- Pujehun (Southern) 
8- Bo (Southern) 
9- Moyamba (Southern) 
10- Bonthe (Southern) 
11- Kambia (Northern) 
12- Port Loko (Northern) 
13- Koinadugu (Northern) 
14- Tonkolili (Northern) 
15- Bombali (Northern) 
 
 
Data Quality Summary 
 
Following the SMART methods, issues of data quality are reported in the survey document in order 
to identify mistakes to avoid in the future and to consistently improving the quality of nutrition 
surveys. The full data quality report from the ENA software is included in the annex of the report. 
 
Overall, there were 1.1% of missing or flagged data for child anthropometry. There were no 
problems identified with the sex ratio in children.  The distribution of children in the sample by age 
in months showed that fewer older children were measured compared to younger children in the 
majority of the domains. The unequal distribution of children by age can bias estimated prevalence of 
stunting and underweight.  
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In the raw data, 86% of the children were found to have an age calculated from an exact day, month 
and year of birth. This ranges from 78% to 93% per district. Birth days and months appear randomly 
distributed through the data globally and by district and team. Often in developing countries an exact 
day, month and year of birth can be collected on less than half of children surveyed. It was noted 
during discussion with the team members that majority of the children had vaccination card. Despite 
this reported high percentage of possession of vaccination cards, Vitamin A and Measles were only 
noted on the vaccination cards in 33 and 41% of the cases, respectively.  
 
There is no significant digit preference for weight, height and MUAC on the global level.  Review of 
data quality by team showed good or acceptable quality of measures for weight and height. Team 1 
was found to have poor quality of measures in terms of digit preference for MUAC.  
 
There were 10 cases of bilateral edema in the survey sample. More cases of bilateral edema were 
expected during the rainy season data collection period.  Further verification of this finding is needed 
with comparison to the management of severe acute malnutrition program data and information on 
the seasonality and the diagnosis of bilateral edema. 
 
Good quality tools for anthropometric measure of women were used for weight and MUAC. The 
microtoises used for height measurement of women were difficult to set-up in rural environments 
which might have compromised the data quality of women’s height data. These should not be used in 
future surveys, in favor of three piece wooden height boards.  
 
In urban data collection, only 71% of selected households interviewed.  This could have biased the 
estimates of malnutrition.   
 
 
Key Findings 

 
Child Nutritional Status 
 
The anthropometry Z-scores in the body of the report were calculated using the WHO 2006 
growth references.  
 
On the national level, 6.9 (6.3 - 7.6 95% CI) of children aged 6 -59 months were found to have 
Global Acute Malnutrition (GAM) and 0.9% (0.6 - 1.1 95% CI) suffered from Severe Acute 
Malnutrition (SAM). The lowest rates of GAM 3.2% were found in the Koinadugu district and 5.8% in 
Northern region. The highest rates of GAM 9.6% were found in the slum domain and 8.4% in 
western region. There were 10 cases of bilateral edema were identified in the total survey sample.  
 
The highest prevalence of acute malnutrition (MUAC < 12.5cm) in children 6-59 months of age were 
found at 8.9% at Pujehun district and 6.8% at south region.  The new WHO and UNICEF 2009 
standards was used for definition of severe acute malnutrition (MUAC <11.5cm). The highest 
prevalence of severe acute malnutrition was found in Pujehun district (2.5%). In the national level, 
5.8% (5.3- 6.4% 95% C.I.) of children aged 6-59 months had a MUAC < 12.5cm and 1.4% had MUAC 
<11.5 
 
Stunting or chronic malnutrition was identified in 34.1% (32.5 - 35.6 95% CI) of children 6-59 months 
of age. Severe stunting was found in 9.5 % of children countrywide. The highest prevalence of 
stunting was found in Moyamba district (44.5%) and the urban area was found to have lowest 
prevalence (20.9%), indicating the significant malnutrition concern in the country. As compare to 
regions, the east was found with the highest at 39.6% and western region the lowest with 22.0%. 
Severe stunting (-3SD of height-for-age) was highest in the Moyamba and Pujehun districts at 14.6% 
and regional level south was found with the highest rate (12.4%).  
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In Sierra Leone, 18.7% (17.6 - 19.8% 95% CI) of children 6-59 months of age were found to be 
underweight, with 4.3% severely underweight (<-3SD of weight-for-age).  At regional level, south 
was found with highest prevalence of underweight at 21.9%, while at district level Kenema district 
was found with highest prevalence at 24.3%. The lowest prevalence was found in Koinadugu district 
(11.7%) and at regional level in west (15.5%).  
 
The measures of stunting, wasting, underweight and MUAC graphed by age in months showed that 
the critical age for the onset of malnutrition for children is between 0 and 24 months of age, where 
it reaches its peak within this period except for stunting that peaks at 26th month (44.1%).  
 
Underweight peaks early at 10th month of life at 22.5%. Wasting remains above 5% using MUAC and 
WHZ-score, except at the first month of age. While according to MUAC it peaks at early age 6-8 
months 22.5%.  
 
 
Maternal Nutritional Status  
 
The international classification (WHO standard) of underweight, overweight and obesity was used to 
classify the nutritional status of women using BMI. At national level 9.2, 13.4 and 4.5 % of women 15 
- 49 years of age were found under weight, overweight and obese respectively. While 0.7% of 
women was found with severe thinness.  
 
The underweight were found highest (14%) at Kambia district and lowest (5.7%) in urban areas. In 
contrast to the prevalence of underweight in urban areas, 22.1% of women in urban were found 
overweight and 12.4% of women were above the cut off point for obesity. It is indicating the 
significance of malnutrition problem in urban areas.  
 
Albeit, there is no internationally agreed MUAC cut-offs for adult, MUAC <214mm and  >=214 – 
221mm was used to estimate acute malnutrition in non pregnant women based on UNHCR/WFP 
March 2009 supplementary feeding program guideline in this survey. Accordingly, 3.5%of women 
found with global acute malnutrition. 
 
 
De-worming, Vitamin A Supplementation and Measles Immunization Coverage  
 
Additional data were collected on vitamin A supplementation, deworming and measles immunization 
status of children. The overall vitamin A coverage in children 6-59 months in last six months prior to 
survey was found at 91.1% (90.0 – 92.2 95% C.I.). The highest (95.6%) coverage was noted at Bonthe 
district and the lowest (85.6%) in slum areas. South region was found the highest at 93.3% among the 
regions. 
 
A total of 85.8% (84.1 - 87.6 95% C.I.) of children 12 – 59 months of age were found dewormed in 
the previous six months prior to the interview. The highest coverage was found at Bonthe district 
and south region at 91.1% and 88.6% respectively. The coverage is directly correlated with Vitamin 
A coverage which probably happened due to effectiveness of the integrated campaign organized in 
May 2010 at national level.  
 
Measles immunization coverage was found 80.0% (78.1 - 81.9 95% C.I.) among children 9 – 59 
months. Port Loko district was found with the highest coverage at 87.4% while the slum remains 
with the lowest coverage (61.2%). The result at regional level showed that northern region with the 
highest coverage (84.9%) and western region with the lowest coverage at 70.9%. 
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Mortality  
 
Data were collected at individual level to estimate age specific mortality rate using December 2009 
Christmas as a reference point. The crude and under five mortality rate were found at 
0.83/10,000/day (0.75 - 0.91 95% C.I.) and 1.18/10,000/day (1.03 - 1.35 95% C.I.) at national level 
respectively. The highest under-five death rate was found at Kailahun (1.86/10,000/day). Men were 
found to be slightly highest mortality rate as compare to women at 0.9/10,000/day (0.79-1.03 95% 
C.I.) and 0.78/10,000/day (0.69-0.89 95% C.I.) respectively. Mortality rate was observed linearly 
increasing from age of 45 and older.  
 
Diarrhea and fever were found as the reported cause for mortality at 8% and 29% respectively, while 
the majority of causes were reported as unknown by the respondents.  
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INTRODUCTION 
 
The republic of Sierra Leone is one of West African countries found in the cost of Atlantic Ocean. 
Its population is estimated at 5.7 million1. The country shares the boarder in north and northeast 
with Guinea, Liberia to the east and southeast and Atlantic Ocean extends approximately 310 km in 
west and south west2 part of the country.  
 
The climate is tropical, with two seasons determining the agricultural cycle: the rainy season from 
April/May to November, and a dry season from November to May3. Agriculture is the main source 
of national income, though still considerable amount of cereal requirement is imported from other 
countries. Among others, mining of minerals contributed a lot to the economy of the country, 
particularly diamond.  
 
The staple food crops in the country are rice, cassava, sweet potato and palm. Besides the natural 
resource the country own, the civil war which lasted for a decade [1991 – 2002] significantly affects 
the development of the country. According to human development index, Sierra Leone was ranked 
180 out of 182 countries4.  
 
There are about 15 ethnic groups living in 4 major provinces which further sub divided in to 14 
districts and 149 chiefdoms. Administratively it is divided in to province, district, chiefdom, section 
and village. Village is the smallest administrative unit in the government structure. Mende, Temne, 
Limba, and Creole are the major ethnic group in the country.  
 
Despite improvements in economic growth over the recent years, strong evidence still remains that 
food insecurity, hunger, and malnutrition are significant on-going problems among a large percentage 
of households in rural Sierra Leone, and therefore presenting major development challenges in the 
country5. At the national level, about 26 % (1.5 million) of Sierra Leoneans cannot afford adequate 
daily food intake to sustain a healthy life6. 
 
Establishing a national nutritional information system for monitoring the nutrition situation in the 
country is one of the objectives of the national food and nutrition policy (August 2009).  
 
Different national surveys were conducted by Statistic Sierra Leone at national level: DHS, and 
MICS, with the main objective to estimate nutrition situation and to track changes through time, 
though there is no representative data at district level which would have potentially helped sectors 
involved in nutrition for detailed program planning and; monitoring progress and measure impacts 
through time.  Hence, the need for sound information system which can capture the change through 
time has a paramount importance in tracking changes.  
 
Ministry of health and sanitation, UNICEF and partner organizations proposed to have district level 
representative data to be used for program planning and future monitoring and evaluation of 
nutrition and related programs in the country. Accordingly, anthropometric and retrospective 
mortality survey using SMART method was conducted at national level from June 16 – August 10, 
2010 with main objective to determine the nutritional status of children under the age of five and 
women in reproductive age group.   
The survey was conducted by MOHS and Statistics Sierra Leone in cooperation with UNICEF and 
partner organizations. 

                                            
1Sierra Leone MOHS DPI, 2010 
2 Sierra Leone demographic and health survey  report,  2008  
3 Sierra Leone demographic and health survey  report,  2008  
4 Human development report, 2009  
5 WFP VAM survey report 2005 
6 Sierra Leone Food and Nutrition Policy, August 2009 
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Justification for the Survey 
 
The need for monitoring indicators that are critical for reaching the Millennium Development Goals 
are the supporting reasons for launching a Nutrition Survey using SMART methods in Sierra Leone. 
Besides, the need to have representative data at district level for immediate program planning and 
future monitoring and tracking of progress through time were found the reasons to conduct the 
survey at district level.  
 
The last survey measuring conditions of health and nutrition in Sierra Leone was the DHS survey of 
2008, though it has no representative result at district level.  
 
Results from this national nutrition survey will contribute to the National Nutrition Information 
System, which further allow improved program planning and monitoring for improved child and 
maternal survival outcomes. 

Objectives of the Survey   
 
 Determine the prevalence of Global Acute Malnutrition (GAM), Severe Acute Malnutrition 

(SAM), Stunting and Underweight in children 6 to 59 months of age. 
 

 Determine the prevalence of Global Acute Malnutrition (GAM), Severe Acute Malnutrition 
(SAM), Underweight and Overweight in women 15 – 49 years of age.   
 

 Estimate age and sex specific crude and under five mortality rates from December 2009 to 
August 2010 in terms of deaths per 10,000 per day at district, regional and national level.   
 

 To estimate Vitamin A, deworming and measles immunization coverage  in under five 
children at all level.  
 

 To draw recommendations for immediate program planning and future directions in the 
fields of nutrition in Sierra Leone.  

Overview of SMART Methods 
 
SMART methods are designed to make nutrition surveys standardized, simple, rapid and transparent 
in order to collect high quality anthropometry data. These methods include: 

 Clear and transparent sampling methods, 
 Calculation of optimal sample sizes for indicators of malnutrition, 
 Careful training on anthropometric measures, 
 Use of quality anthropometric tools and daily standardization assessments to avoid 

instrument error, 
 Testing interviewer’s skills to make accurate and precise measures and employing only those 

who have passed the test, 
 Data entry of anthropometric measures in the field using laptops and the ENA software, 
 Returning to the households to make repeat measures on anthropometric measures that are 

highlighted by the ENA software as aberrant, 
 Supervision of fieldwork to ensure good data collection practices,  
 Double data entry and cleaning of all keying errors, 
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 Analysis of anthropometric data following a standard comprehensive analysis plan using the 
template in the ENA software 

 Reporting the data quality of the anthropometric data 
 Reporting mistakes and deviations from the SMART methods in the report.  

 

National Nutrition Information System 
 

Triangulation of Data

Information from other sources such as local
Government, NGOs, and/or civil society

Nutrition Surveys Program Data

 
Figure 1: Sources of information for national nutrition information system 
 
Nutrition surveys using SMART methods produce the most robust estimates of the prevalence of 
malnutrition, but these results are not sufficient to track nutrition conditions on a monthly basis or 
on the level of all health districts. For this frequency and level of information, other sources of 
information are needed.  
 
Nutrition survey results should always contribute in to a National Nutrition Information System. 
This system managed by the national nutrition leadership combines survey data, nutrition program 
data (such as management of severe acute malnutrition) and other information from civil society, 
non-governmental organizations, religious and community groups and the press to triangulate 
information and develop consensus on the nutrition conditions in the country.  
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METHODOLOGY 

Introduction 
 
The survey was designed as a cross-sectional household survey using a two stage random sample 
representative on the district level. The implementation aspects of the survey are detailed below, 
including sampling, planning, training, hiring interviewers, data collection, data entry, data cleaning, 
analysis and reporting. All efforts were made to follow SMART methods to ensure a high quality 
nutrition Survey.  

Sample Design 

Selection of Survey Domains  
 
In order to determine the differences that exist within the country concerning the rates of 
malnutrition and to provide relevant data for planning and evaluating nutrition programmes, the 
existing administrative structure were used as a domain with further stratification of Western urban 
area in to two (urban and slum). The domains used by DHS and MICS surveys were different from 
the one this survey used, though this survey covers all the domain used by the DHS and MICS 
surveys and can compare results. The domains for this survey were selected with the basis to have 
detailed nutrition information representative at lower level (districts). Survey results were weighted 
for estimation at global level and are based on the population figures given below.  
 
Table1: District, Regions and population of Sierra Leone 
 
Regions   Domains  Population Total 

 
Western 

Western Urban 885,473  
1,186,861 Western Slum  

Western Rural 
59,905 
241,438 

  
 

 
Eastern 

 
Kenema  

 
592,466  

 

 
1,228,709 

Kailahun 421,287 
Kono 214,956 

 

 
Southern 

 
Pujehun 

 
306,700 

 

 
1,303,606 Bo 596,469 

Moyamba 248,378 
Bonthe 152,059 

 

 
Northern 

 
Kambia 

 
308,929 

 

 
2,027,624 Port Loko 503,500 

Koinadugu 303,289 
Tonkolili 392,997 
Bombali 518,909 

Overall  5,746,800 5,746,800 
Source: Directorate of Planning and Information (MOHS) Sierra Leone 2010   
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Sample Size 
 
The survey sample size was based on the prevalence of wasting found from DHS 2008 survey for 
anthropometry and ACF (Moyamba 2009) survey report for Mortality components of the survey. As 
there was no district level representative data to be used for estimation of prevalence for sample 
size calculation, the national average was consider in this sample size calculation for all domains. Data 
on women nutritional status and additional data on vitamin A, deworming and measles immunization 
were collected from all the households selected for the child anthropometric survey.  
 
Both the anthropometry and mortality sample size estimates were calculated on the district level 
with the aid of ENA Delta software (March 2010). All inputs and results of the sample size 
calculations are recorded in table 2 below.  
 
 
Sample size calculations for a cross-sectional anthropometric survey 
 
Nutrition  

 
Variable 

 
Estimation and source 

 
Variable 

Estimation and 
source 

Estimated prevalence of Global 
Acute Malnutrition 

 
10.2% (DHS 2008) 

Percent of children under-
five in total population 

 
17.7 (DPI 2010) 

 
Precision 

 
3% 

Average Number of children 
from 6-59 months of age per 

household 
 

0.93 
 

Design Effect 
 

1.5 
Percent of non-response 

households 
3.4% (DHS 2008: 

2.4%) 

Number of children to be 
included 

586 Number of households to be 
included 

 
646 

Average number of persons  
per household 

 
5.9 (DHS 2008) 

Number of clusters based on 
21 household/team/day 

 
31 

 
Mortality  

 
Variable 

 
Estimation and source 

 
Variable 

Estimation and 
source 

Estimated prevalence of Crude 
Death Rate 

2.00 (Moyamba SMART 
survey ACF, 2009) 

Average number of persons  
per household 

5.9 

 
+/- Precision desired 

 
0.5   

 
Design Effect 

 
1.5   

Recall Period 181 days (from Christmas 
to midpoint of survey) 

Percent of non-response 
households 

3.4% (DHS 2008: 
2.4%) 

Number of persons to be 
included 

2547 Number of households to be 
included 

447 

 

Survey Planning 
Calculations were made to determine how many households would be included in each cluster. For 
each cluster, it was taken into account the number of households that a team can complete in one 
day.  As the calculated sample was similar among the domains, the same numbers of households to 
complete the survey were selected. It was determined to complete 21 households per day 
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considering the terrain of the country and the weather condition. This resulted in selection of 31 
clusters per domain.  
 
As the sample size for the mortality component was found 447 per domain, it was found enough to 
collect mortality data only from 15 households per cluster. 
 
Table 2: Planned number of clusters and households per districts  
 
Domains Clusters Households per cluster Number of households 

Nutrition 
(child and women) 

 
Mortality 

Nutrition 
(child and women) 

 
Mortality 

Western Urban 31 21 15 651 465 
Western Rural 31 21 15 651 465 
Western Slum 31 21 15 651 465 

Kono 31 21 15 651 465 
Kailahun 31 21 15 651 465 
Kenema 31 21 15 651 465 
Pujehun 31 21 15 651 465 
Bo 31 21 15 651 465 
Moyamba 31 21 15 651 465 
Bonthe 31 21 15 651 465 
Kambia 31 21 15 651 465 
Port Loko 31 21 15 651 465 
Koinadugu 31 21 15 651 465 
Tonkolili 31 21 15 651 465 
Bombali 31 21 15 651 465 

 
Total 

 
465   

 
9,765 

 
6,975 

Sample Frame 
 
The master sample with list of enumeration areas from the Sierra Leone statistics office that was 
developed from 2004 national population and housing census and updated during 2008 DHS was 
used.  This sample frame divides the country into primary sampling units called Enumeration Areas 
(EA).These EA correspond to one community or a group of communities. On average one EA 
represents 115 households. The complete list of enumeration areas was used to select the first stage 
sample. 
  

Random Selection of Clusters and Households 
 
First stage sampling 
 
The sample frame data with number and the population of EA in an excel spreadsheet was divided 
into separate spreadsheets detailed by district and region. The EA identification number and 
population size was cut and paste into the planning screen of the ENA Delta software and the 
clusters were selected randomly by the application using the population proportionate to size 
method independently for each domain.  
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Second stage sampling  
 
During the training, the team leaders were trained and tested on how to do systematic random 
selection of households. Households were defined as a person or a group of persons, related or 
unrelated, who live together and share a common source of food and livelihood, and recognize one 
person as a head (Sierra Leone DHS, 2008). Uninhabited houses were not counted as households. 
Inhabited households with no persons presented are counted as a household and if the household 
members are not nearby nor can be interviewed then “no interview” was recorded on the cover of 
the questionnaire and the questionnaire is retained with the completed questionnaires of the cluster.  
 
The expected total number of household per cluster with detailed map was provided by Sierra 
Leone statistics office which facilitated the field work. The total number of households is divided by 
the number of households to interview (for example, there are 147 households and 21 households 
to be selected – 147 / 21= 7). This number is the sample interval.  A random number is chosen 
between one and the remaining number of households. This is the random start number. The team 
leader starts at the household labeled on the map as the first and counts households until he or she 
arrives at the random start number.  The first interview starts in this household. For selection of all 
following households, the team leader counts from the last interviewed household, the number of 
households equal to the sampling interval following the trajectory noted on the map. When the last 
household is interviewed the survey team should have traversed almost the entire cluster.  
 

Training 
 
A two weeks training was held with field test of the questionnaire and methods. A total of 52 
persons were trained including 4 supervisors and 48 interviewers.  The trainees were identified by 
the Ministry of Health and Sanitation along with the survey consultant and UNICEF.  
 
The standardization test was undertaken to evaluate individual interviewer and the team setup was 
based on the quality of enumerators noted during the training and field experience. The interviewer 
guide was distributed to all trainees and was used as the guide for the training. 
 

Questionnaire 
 
The questionnaire included four sections, household composition (mortality), child anthropometry, 
women anthropometry and additional section for vitamin A, Deworming and Measles data 
collection.  

Anthropometry Material and Training 
 
The training on collection of anthropometric data was conducted following the methods detailed in 
the interviewer guide.  A short summary is given below.  
 
Date of Birth 
 
The date of birth was taken from any relevant document such as a birth certificate, family book or 
vaccination card, which recorded the name of the child and the date of birth. In each case the 
interviewer was trained to verify the date of birth with the caregiver and the assessed age of child 
before recording the date.  
 



 

12 

If the date of birth was unknown, the interviewer used the calendar of local events and the recall of 
the mother or caregiver to estimate the most correct age in months for recording on the 
questionnaire. Women’s ages that were eligible for anthropometric measurement were recorded in 
years.  
 
 
Anthropometric Measures 
 
All anthropometric measures are always taken by a team of two trained anthropometrists. One 
serves as the measurer and the other is the assistant.  For all anthropometric measures, the 
following technique is used to minimize errors. The measurer and assistant verify that the child is in 
place and agree verbally that the child is ready to be measured. The measure is made and stated out 
loud by the measurer. The assistant repeats the measure and records the measure on the 
questionnaire. The measurer verifies on the questionnaire that the correct number was recorded in 
the correct place. The same procedure was used to do the anthropometry measurement of women.  
 
Weight 
 
Children were weighed using Seca 881 digital scale with the precision of 100 grams. All children 
were measured naked following the recommended anthropometric methods.  

Women were also weighed after removing shoes, headdresses and any heavy clothing using the same 
scale. Small children those who were not able to stand on the scale were measured in their 
caregiver’s arms using the mother-to-baby function to measure the weight of the child.  

 
Height 
 
Height was measured with Shorr two piece height boards with a precision of 1mm.  Children were 
measured lightly dressed, with no shoes or braids, hairpieces or barrettes on their head that could 
interfere with a correct height measure.  
 
Anthropometrists were trained on how to determine if the child should be measured using standing 
height or recumbent length. If there was any question about whether to use standing height or 
recumbent length (child were between 80 and 100 cm) the interviewers always first assessed the 
height of the child standing. Children who were less than 87 cm standing height were measured lying 
down while those 87cm standing height or taller were measured standing.  
 
A small towel was placed under the child on the board for recumbent length measures. This allowed 
the child to slide easily into position for correct measurement. On hot days, sweat can make 
children stick to the board, causing pinching and complicating the measurement. 
 
Interviewers were trained to identify the Frankfort plane between the ear and the lower edge of the 
eye socket to set the head in the correct position for measurement. For length measures, the 
assistant was responsible to put the child’s head in place touching the end piece of the measuring 
board with the Frankfort plane vertical at a 90 degree angle from the measuring board. The 
measurer was responsible to ensure the child was straight on the board and the legs were extended 
with the soles of the both feet flat against the sliding piece before taking a measure. Measures with 
only one foot flat against the board were not accepted as valid.  
 
For height measures, the assistant was responsible to ensure that the height board safely supported 
from behind so it could not fall over. The assistant would put the child’s feet in place and ensure that 
the child was standing straight on the board. The assistant’s right hand rests on the ankles to keep 
the child from standing on his or her toes. The left hand covers the lower legs to keep the child 
from bending the knees. The measurer would double check that the child is straight on the board, 
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the child is looking forward and the Frankfort plane horizontal position at 90 degrees position from 
the board.  Then while holding the head in place, the height measure is taken.  
 
For children with handicaps that prevented an accurate measure of height, this information was 
recorded on the questionnaire to ensure that this data was not entered into the database. Such data 
was recorded as a missing data and sex and age were entered to the database to allow see the age 
and sex distribution among the sample.  
 
The light weight microtoise was used to measure women’s height. It was difficult to use the 
microtoise in the field (rural settings) and it is recommended to use the adult height board for future 
surveys.  
 
Middle Upper Arm Circumference (MUAC) 
 
The MUAC was measured with a MUAC plastic measuring strip accurate to 1 mm. The measurer is 
responsible to identify the midpoint of the left arm between the tip of the shoulder and the tip of 
the elbow (olecranon process and the acromium). The middle of the upper arm was marked on the 
child’s and woman’s arm and then the circumference is measured with the measurer’s fingers 
touching the tape all the way around the child’s or woman’s arm to ensure the tape is firmly in place, 
but not pulled too tight. The strip with length of 25.5 and 61.5 cm were used to measure children 
and women, respectively.  
 
Bilateral Edema 
 
Bilateral edema was diagnosed and not graded by interviewers. The diagnosis was simply recorded as 
yes or no.  Bilateral edema was defined as imprints on both feet of the child that remain several 
seconds after pressure is applied for three seconds.  The anthropometrists would hold both feet and 
count (121, 122, 123) before making the assessment.  All cases of bilateral edema should be verified 
with the team leader and a photo should be taken, if possible. When a coordinator or survey 
supervisor is present, they also should verify the diagnosis.  
 

Standardization of the Anthropometric Tools 
 
Before testing the anthropometrists for accuracy and precision of measurements, all anthropometric 
tools were tested to ensure that each tool produced the same measure of a standard object (weight, 
wooden baton length, and plastic pipe). Those tools that did not produce exact measures were 
labeled and removed in the standardization and general data collection.  
 
Every day before the start of fieldwork, the interviewers were responsible to review their 
equipment for damage and to measure the standard objects to ensure that the tools were still in 
good working order. Results were recorded daily on the standardization of anthropometric tools 
form and the form was delivered to the survey coordinator at the end of fieldwork.  
 
Standardization of Anthropometrists 

The standardization of anthropometry measures activities were conducted in six sessions, from 6th 
to the 8th of June, 2010. Individuals with good skills of measurement were assigned as a measurer 
within a team. Each interviewer was tested individually but worked in a team of two persons to 
collect anthropometric measures during the standardization exercise.  
 
The acceptable standards for precision and accuracy were <5mm for height or length, <5mm for 
MUAC and <200g for weight. 
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Implementation of Fieldwork 
 

Notification of Dates and Location of Survey Implementation 
 
Prior communication was made to all the district health management team before the survey team 
leaves for the districts from the capital. It was made directly from MOHS national nutrition program 
manager. Further communications were made at the field before the team reaches to the next 
districts via a supervisor from national MOHS who were part of the survey team at the field.  
 
On arrival to all the districts the survey team comprising of the survey coordinator and supervisors 
met the district health management team. Provide further briefing on the objective of SMART survey 
and did the planning together with the district health team, preferably monitoring and evaluation and 
social mobilize officer as they were well aware of the terrain. This helps in the assignment of team 
and also to facilitate supervision as one supervisor was assigned for 4 teams.  
 
In addition to the discussion and planning with the management team, local radio broadcast was used 
to sensitize the community and provide information on the objective of the survey and kindly 
request the community to wait for the team.  
 
Joint planning with district health management team and use of local radio broadcast is believed to 
have a contribution to a successful supervision and to reach majority of eligible children and women 
at household level.  

Fieldwork Teams 
 
The fifty two trainees were divided into 16 teams (3 per team) and 4 supervisors (1 for 4 teams).  
Each team consisted of a team leader, 1 measurer and 1 assistant measurer.  The team leader was 
responsible for the daily data entry and review of data quality.  He/she is also responsible for the 
correct selection of households within the selected cluster. The measurer and the assistant 
conducted the majority of the interviewees and take measurements.  
 
Implementation of Household level Data Collection 
 
All households selected were visited for an interview. A quick explanation of the purpose of the 
survey was given to any prospective respondents and permission was sought to start the interview. If 
there were no eligible children in the household, the mortality questions were asked and 
measurements were also taken on women anthropometry. The same applies if here were no eligible 
women in the selected households. If there were any children under 5 years of age, they were 
measured and the results recorded on the anthropometry section.   
 
Dates of Fieldwork 
 
The Sierra Leone nutrition survey conducted data collection from the 16th June – 10th August, 2010.  
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Supervision, Data Entry and Review of Data Quality 
 
All team members were in the capital at the commencement of survey which provided an 
opportunity for close supervision and guaranteed good quality of data from the beginning. Daily 
entry of anthropometric data and reviews of data quality were completed during the fieldwork by 
the team leaders. Survey supervision was lead by a team from MOHS technical people from the 
department of nutrition. Supervision was undertaken everyday of data collection in the whole 
districts.  
 
The ENA Delta version of NutriSurvey was used for data entry and review of data quality.  EpiData 
software was used for data entry of women anthropometry.  
 
Data quality review were undertaken every day as the teams returns back from the field both on the 
questionnaires and entered data on ENA software. Feedbacks were given to the team on daily basis 
after completion of field work and review of their data. Further one to one discussions were held 
with the team leader, team members and entire survey group to ensure high quality data on several 
occasions.  
 

Double Data Entry and Analysis 
 
After the completion of the fieldwork, all questionnaires were brought to UNICEF country office 
where the double data entry and validation of data was finalized. All keying errors were removed 
from the data by verifying the correct recorded answer from the questionnaires and entering this 
response in the third final database.  
 
The anthropometric and mortality data were analyzed with the ENA Delta software and SPSS v18 
for women anthropometry and other non-anthropometric indicators. The report follows the model 
supplied by the ENA software to ensure a comprehensive analysis of data. SMART flags are applied 
for estimation of malnutrition at all level.  
 
The ENA software calculates the Z-scores for weight/height, height /age and weight/age.  From these 
Z-scores that can be calculated using the WHO 2006 growth references or the old NCHS 
standards, the following cut-offs are used to determine the prevalence of wasting, stunting and 
underweight.  
 
 
Cut-offs for definition of acute and chronic malnutrition and underweight 
 

 
Classification 

Acute Malnutrition 
(Weight for Height) 

Chronic Malnutrition 
(Height for Age) 

Underweight 
(Weight for Age) 

Global <-2 SD and/or bilateral edema < -2 SD < -2 SD 

Moderate <-2 SD and  ≥ 3 SD < -2 SD and  ≥ -3 SD < -2 SD and  ≥ -3 SD 

Severe <-3 SD and/or bilateral edema < -3 SD < -3 SD 

 
 
For the measures of middle upper arm circumference (MUAC), the standards in the table below are 
taken from the WHO child growth standards and the identification of severe acute malnutrition in 
infants and children, 2009.  
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Cut-offs for definition of acute malnutrition defined by MUAC 
 

Classification Cut-offs 
Severe Acute Malnutrition (MUAC) < 11.5 cm 

Moderate Acute Malnutrition (MUAC) 11.5 cm ≤  MUAC < 12.5 cm 

Not acutely malnourished (MUAC) ≥ 12.5 cm 

 
 
International Classification of adult underweight, overweight and obesity according to BMI, WHO 
2004 standard, was employed for calculation of BMI.  
 
 
Cut-offs for definition of adult underweight, overweight and obesity by BMI 
 

Classification BMI (kg/m2) Cut-offs 
Severe thinness <16.0 

Underweight <18.5 

Normal range 18.5 - 24.9 

Overweight ≥25.0 

Obese ≥30.0 

 
 
Body Mass Index (BMI) is used to classify underweight, overweight and obesity in adult. It is defined 
as the weight in kilograms divided by the square of the height in meters (kg/m2). BMI are not age 
dependent and same cut-offs used for both sex. Maternal under nutrition is one of the main 
contributory factors for low birth weight babies.   Babies who are undernourished in the womb face 
risk of dying during their early months and years. Those who survive have are likely to remain 
undernourished throughout their lives, and to suffer a higher incidence of chronic disease 
 
Though there is no internationally agreed MUAC cut-off point to be used to detect malnutrition in 
adult, the cutoff point described in table below was used for calculation. The cut-off points are based 
on UNHCR/WFP March 2009 supplementary feeding program guideline for non-pregnant women.  
 
 
Cut-offs for definition of acute malnutrition defined by MUAC, adult (non pregnant women) 
 
Classification Cut-offs 
Severe Acute Malnutrition (MUAC)  MUAC < 214 mm  

Moderate Acute Malnutrition (MUAC)  MUAC >= 214 mm and < 221 mm  

Not acutely malnourished (MUAC)  ≥ 221 cm  

 
 
To estimate the vitamin A supplementation, deworming and measles coverage the following 
definitions presented below were used.  
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Definitions of indicators for vitamin A supplementation, deworming and measles immunization  
 

Indicator Numerator Denominator 
Vitamin A 
supplementation  

Number of children age 6-59 months who received 
at least one high-dose vitamin A supplement in the 
six months preceding the interview 

Total number of children age 
6-59 months 

Deworming  Number of children 12-59 dewormed in the six 
months preceding the interview 

Total number of children age 
12-59 month 

Measles immunization  Number of children 9-59 months who received 
measles vaccine 

Total number of children age 
9 -59 months 

 

Review of Data Quality 
 
In the overall survey, 90% of households selected for children and 95% of household selected for 
women in reproductive age were interviewed. In southern and northern regions, the percentage of 
selected and interviewed households was high, 93 and 95 percent respectively. In the rural areas of 
the Western region, the percentage was low (71% in Western Urban and 79% in Western slums). 
The sample was not completed according to plan and population with certain characteristics could 
have been missed by interviewers. It is possible that middle or upper class households were not 
available or refused to be interviewed, In this case, care should be used with interpreting these 
results.  
 
In the raw data, 86.7% of the children were found to have an age calculated from an exact day, 
month and year of birth ranging from 78.6% to 94.0% per domain and 65.9% to 95.7% per 
interviewer team. Normally in developing countries an exact day, month and year of birth can be 
collected on around 30 to 50% of children surveyed. It was noted during discussion with the team 
members that majority of the children had vaccination card. Local events of calendar were updated 
on monthly basis and used to estimate children age in month for those who had no record.  
 
In some cases of the raw data, the survey date was incorrectly reported (the day and month 
reversed, or the year not recognized). The date of survey was corrected in the cleaned data by 
associating the missing or incorrect survey date data to other data collected by the same team in the 
same cluster.  
 
During the training on anthropometry, interviewers were trained to measure length of child if the 
child measured less than 87cm and standing height if the child was 87cm or more. Data was not 
collected on if the height measure was taken standing or recumbent.  It was assumed that all the 
measurements were taken following the standard in training. 
 
The full data quality report (plausibility check report) is included in the annex of the report. The data 
quality review was done after applying the SMART flags to the data. The distributions of curves of 
Weight/Height, Height/Age and Weight/Age all follow bell shaped curves. The curve of Height/Age is 
flatter than normal. This is caused by poor age in month’s assessments and/or poor height measures.  
 
The standard deviation for the distribution of Weight/Height and Weight/Age z-score in the raw 
data was found to be + 1.1 and +1.09 respectively, both fall within the acceptable range (0.8 – 
1.20).The standard deviation of Height/Age z-scores was ±1.32 which fall outside the acceptable 
range of standard deviations. This was likely due to problems with age and some quality issues with 
measurement of child height. SMART flags were used to identify and exclude aberrant data. After 
this step, the standard deviation was reassessed and found to fall within the accepted range (1.14).  
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The overall age distribution shows fewer older children were measured compared to younger 
children. In the oldest age category (54-59 months), there were 32% fewer cases (424 children) than 
expected. The unequal distribution of children by age biases estimates of prevalence of stunting and 
underweight and complicates comparison across surveys.  
 
Analysis of data quality by team shows that no team had an excessive percent of measures of child 
anthropometry out of range. The majority of problems were collecting of data mainly from younger 
children and excluding older children (54-59 months) appear among most of the team members, 
particularly in team 2 and 4.  Boys to girls ratio were found good for all the team members.  
 
There were no significant digit preference noted in the result, except team 1 digit preference for 
MUAC with rounding off to 0.1 and 0.2. This team was last only for 1/3 of the survey period and will 
have no significant effect on the overall result. The electronic Seca 881 personal scale helped a lot 
for the improved data quality in terms of digit preference for weight.  
 
Children with missing data for sex, weight, height, edema or MUAC were automatically excluded 
from the analysis by the ENA software for their respective estimation of prevalence.  
 
From 12,479 eligible women for anthropometric measurement, data were missing on age, pregnancy 
status and MUAC on 3.5% of the eligible women for analysis of acute malnutrition in non pregnant 
women.  
 
Among 12,465 eligible women, 3.6% of data on age, pregnancy status, height and/or weight were 
missing. Pregnant women were not considered in the BMI calculation.  
 
Data were also found missing for 1.3%, 1.5% and 1.3% of eligible children for estimation of vitamin A 
supplementation, measles immunization and deworming coverage. Data with missing age were 
excluded from the analysis.  
 
Peaks in age in months were found around 6, 12, 24, 36, and 48 months of age. This irregular 
distribution of children by age in months shows that greater efforts are needed to improve age 
estimation.  The calendar of local events should be reviewed, updated and completed with 
information for each month in the five years before the survey.  More intensive training on the use 
of the calendar of local events is needed to ensure quality data collection on age in the field.  
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RESULTS 
 
Children Nutritional Status  
  
The number of households scheduled and number of households with completed interview is 
included in table below. The percentage of households with completed interviews was ranging from 
71% to 95%, with 90% overall.  
 
Table 3: Number and percentage of household planned and interviewed by district, region and 
national average 
 

 
Region  

 
Districts/Domain  

Number of 
HH planned 

Number of HH 
surveyed 

Percentage surveyed 
/ planned 

 
Western 

Western urban 651 461 71% 
Western slum 651 512 79% 
Western Rural  651 551 85% 

Western Overall 1,953 1,524 78% 
 

Eastern 
Kenema 651 574 88% 
Kailahun  651 582 89% 
Kono  651 583 90% 

Eastern Overall  1,953 1,739 89% 
 

 
Southern 

Pujehun  651 616 95% 
Bo 651 600 92% 
Moyamba  651 616 95% 
Bonthe  651 598 92% 

Southern Overall  2,604 2,430 93% 
 

 
Northern 

Kambia  651 616 95% 
Port Loko  651 627 96% 
Koinadugu  651 615 94% 
Tonkolili  651 625 96% 
Bombali  651  625 96% 

Northern Overall  3,255 3,108 95% 
National  9,765 8,801 90% 
 
 
Poor quality fieldwork at the beginning of the survey and the difficulties of conducting surveys in 
urban environments led to a low percentage of households surveyed to number planned in both 
urban overall and slums of Freetown. As these percentages exceed 15% of the sample not 
interviewed, care should be taken when interpreting these results.  
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Table 4: Number of households interviewed, children in completed sample and average number of 
children per household by district, region and national average  
 

 
Region  

Districts/Domain 

Number of 
HH surveyed 

Number of 
children planned 

Total number of 
children <5 
years old 

Average number 
of children <5 

years old per HH 
 
Western 

Western urban 461 586 649 1.4 
Western slum 512 586 790 1.5 
Western Rural  551 586 842 1.5 

 
 

Eastern 

 
Kenema 

 
574 

 
586 

 
897 

 
1.6 

Kailahun  582 586 890 1.5 
Kono  583 586 929 1.6 

 

 
Southern 

 
Pujehun  

 
616 

 
586 

 
1017 

 
1.7 

Bo 600 586 966 1.6 
Moyamba  616 586 1011 1.6 
Bonthe  598 586 993 1.7 

 

 
Northern  

 
Kambia  

 
616 

 
586 

 
1070 

 
1.7 

Port Loko  627 586 975 1.5 
Koinadugu  615 586 979 1.6 
Tonkolili  625 586 1047 1.7 
Bombali  625 586 972 1.6 

 
    

National  8,801 8,790 14,027 1.6 
 
 
The nutrition survey result discovered that there was an average of 1.6 children under five per 
household. A lower number of children per household (1.4) was reported from the capital of the 
country where there is a probability of lower fertility rate compare to rural part of the country. 
Also, it is probable that interviewers did not easily locate and measure the children in urban 
households as urban populations are more commonly outside of the household for employment or 
other reasons. 
 
The overall ratio of boys to girls was approximately 0.99 to 1. Over the age group the ratio of boys 
to girls showed slight changes but it not indicating any problem in the data. 
 
  



 

21 

Table 5: Distribution of children 0-59 months by sex, district, region and national overall 
 
 
Region  

 
Districts/Domain  

 
Boys 

 
Girls  

Unweighted 
N 

Ratio: 
boys/girls 

 Western urban 0.48 0.52 649 0.93 
Western Western slum 0.48 0.52 790 0.93 
 Western Rural 0.52 0.48 842 1.06 
      
 Kenema 0.49 0.51 897 0.97 
Eastern Kailahun 0.53 0.47 890 1.11 
 Kono 0.51 0.49 929 1.05 
      
 Pujehun 0.49 0.51 1,017 0.95 
 Bo 0.48 0.52 966 0.92 
Southern Moyamba 0.50 0.50 1,011 1.01 
 Bonthe 0.49 0.51 993 0.96 

 
 Kambia 0.49 0.51 1,070 0.97 
 Port Loko 0.51 0.49 975 1.04 
Northern Koinadugu 0.51 0.49 979 1.04 
 Tonkolili 0.48 0.52 1,047 0.93 
 Bombali 0.49 0.51 972 0.97 

     Western Overall 0.49 0.51 2,279 0.98 
Eastern Overall 0.51 0.49 2,710 1.04 
Southern Overall 0.49 0.51 3,986 0.96 
Northern Overall 0.50 0.50 5,043 0.98 
 

    National Overall 0.50 0.50 14,027 1.00 
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Figure 2: Distribution of age of children in months in survey sample (unweighted data) 

 
The graph of age distribution in months shows that there are lesser older children than younger 
children in the sample. There are peaks in the graph around 6, 24, 36, and 48 months. The 
underrepresentation of older children could cause an overestimation of acute malnutrition and an 
underestimation of chronic malnutrition.  The age peaks indicate difficulty in age estimation and 
respondents or interviewers were rounding the birthdates to new years or another commonly 
known date. Greater efforts are needed to train interviewers on correct estimation of child’s age in 
months.  
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Anthropometry Results (WHO 2006 Growth References) 
 
The results presented in the body of the report used the WHO 2006 growth reference standards. 
The estimates of malnutrition are presented for children from 6-59 months of age.  SMART flags 
were used for analysis to exclude extreme values that were likely resulted from incorrect 
measurements.  
 

Prevalence of Global Acute Malnutrition 
 
Global acute malnutrition is the condition represented by measures of thinness or bilateral edema 
and represents current nutritional status. While Weight for Height (WHZ) is considered to be the 
base measure for global acute malnutrition, it should be clearly noted that there is no gold standard 
measure for acute malnutrition. Middle upper arm circumference (MUAC) is an important measure 
of acute malnutrition that has a much closer relation to infant and child mortality than Weight for 
Height.  
 
Wasting represents the failure to receive adequate nutrition in the period immediately before the 
measurements and may be the result of inadequate food intake or a recent episode of illness causing 
loss of weight and the onset of malnutrition.  
 
 
 

 
 
Figure 3: Weight-for-Height z-score (WHO 2006 with SMART flags) 
 
 
The above histogram shows that the survey distribution of Weight-for-Height (in lighter red color) 
follows very closely just to the left of the natural Gaussian distribution (in darker green color). 
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Figure 4: Graph of global acute malnutrition (WHZ and/or bilateral edema) and confidence intervals 
by district 
 
 
The results of global acute malnutrition (WHZ and/or bilateral edema) are ranked in order from 
lowest to highest of the total prevalence (severe acute malnutrition plus moderate acute 
malnutrition) and presented in figure 4 above.  The lowest prevalences of global acute malnutrition 
(GAM) were found in Koinadugu and Tonkolili (less than 4 percent) and the highest prevalences 
were found in Western Urban, Kenema District and Urban Slums (over 8 percent).  It is important 
to note that when interpreting the results with the 95% confidence intervals, that there are 
significant differences found only between Koinadugu and Tonkolili and all other districts or domains. 
In the remaining districts, it cannot be stated with confidence that there are real differences between 
the prevalences of GAM reported. For this reason, it is strongly recommend to collect nutrition data 
on the regional level, to have a more rapid, less expensive and higher quality survey that can provide 
the same amount of information.  
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Table 6: Prevalence of global, moderate and severe acute malnutrition in children 6 to 59 months of 
age by districts (WHO 2006) 
 

 
Districts/ 
Domain 

 
Total N 

Global Acute 
Malnutrition 

(WHZ <-2 and/or 
edema) 

Moderate Acute Malnutrition 
(WHZ <-2 & >=-3, no 

edema) 

Severe Acute 
Malnutrition  

(WHZ <-3 and/or 
edema) 

Urban  
566 

8.8%  
(6.4-12.1)s 

7.8%  
(5.3-11.2) 

1.1%  
(0.5- 2.3) 

Slum  
667 

9.6%  
(7.5-12.2) 

7.3%  
(5.5- 9.8) 

2.2%  
(1.4- 3.5) 

Rural  
691 

6.8%  
(4.6- 9.9) 

5.6%  
(4.0- 8.0) 

1.2%  
(0.4- 3.3) 

Kenema  
760 

8.9%  
(6.4-12.3) 

6.8%  
(5.1- 9.1) 

2.1%  
(1.2- 3.7) 

Kailahun  
750 

5.5%  
(4.1- 7.2) 

4.5%  
(3.2- 6.4) 

0.9%  
(0.3- 3.1) 

Kono  
769 

5.6%  
(4.0- 7.7) 

5.2%  
(3.7- 7.2) 

0.4%  
(0.1- 1.2) 

Pujehun  
897 

7.8%  
(6.1- 9.9) 

6.5%  
(4.9- 8.4) 

1.3%  
(0.8- 2.3) 

Bo  
844 

7.5%  
(5.6- 9.9) 

6.6%  
(5.0- 8.7) 

0.8%  
(0.4- 1.9) 

Moyamba  
927 

8.1%  
(6.3-10.3) 

7.2%  
(5.6- 9.2) 

0.9%  
(0.5- 1.6) 

Bonthe  
913 

7.7%  
(6.0- 9.8) 

7.0%  
(5.5- 9.0) 

0.7%  
(0.3- 1.4) 

Kambia  
955 

7.9%  
(6.3- 9.8) 

6.6%  
(5.2- 8.3) 

1.3%  
(0.7- 2.3) 

Port Loko  
883 

7.7%  
(5.8-10.2) 

7.0%  
(5.2- 9.4) 

0.7%  
(0.3- 1.7) 

Koinadugu  
873 

3.2%  
(2.1- 4.9) 

3.2%  
(2.1- 4.9) 

0.0%  
(0.0- 0.0) 

Tonkolili  
948 

3.5% 
(2.3- 5.2) 

3.3%  
(2.2- 4.9) 

0.2%  
(0.1- 0.9) 

Bombali   
876 

5.4%  
(3.7- 7.8) 

5.1%  
(3.4- 7.6) 

0.2%  
(0.1- 1.0) 

Note: results in brackets are 95% confidence intervals 
 
Table 7: Prevalence of global, moderate and severe acute malnutrition in children 6 to 59 months of 
age by sex, region & national (WHO 2006) 

 
Region 

Total 
Observations 

Global Acute Malnutrition 
(WHZ <-2SD and/or edema) 

Severe Acute Malnutrition  
(WHZ <-3SD and/or edema) 

Overall  Boys  Girls  Overall Boys  Girls  
Western  1257 8.4 9.2 7.7 1.1 1.3 0.9 
Region  (6.2-10.6) (5.8-12.5) (5-10.4) (0.4-1.7) (0.3-2.3) (0-1.8) 
Eastern  2280 6.7 8.2 5.1 1.2 1.3 1.2 
Region  (5.4-7.9) (6.4-10) (3.5-6.8) (0.4-1.7) (0.6-2) (0.1-2.3) 
Southern  3637 7.6 8.1 7.2 0.9 0.7 1 
Region  (6.5-8.7) (6.6-9.5) (5.6-8.9) (0.5-1.2) (0.2-1.2) (0.5-1.5) 
Northern  4477 5.8 6.2 5.4 0.5 0.5 0.5 
Region  (5-6.7) (5-7.5) (4.4-6.4) (0.3-0.7) (0.2-0.8) (0.2-0.8) 

 
National  

 
11651 

 
6.9 

 
7.7 

 
6.2 

 
0.9 

 
0.9 

 
0.8 

  (6.3-7.6) (6.7-8.6) (5.4-7.1) (0.6-1.1) (0.6-1.2) (0.8-0.8) 
Note: results in brackets are 95% confidence intervals  
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Table 8: Distribution of GAM by marasmus and bilateral edema in children 6-59 m (WHO 2006) 

Western Urban <-2 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=1 [0.2%] 

 
No edema 

Marasmic Not severely malnourished 
n=9 [1.5%] n=566 [98.3%] 

Western Slum <-2 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0 %] n=0[0.0 %] 

 
No edema 

Marasmic Not severely malnourished 
No. 22 (3.3 %) No. 654 (96.7 %) 

Western Rural  <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=0 [0.0%] 

 
No edema 

Marasmic Not severely malnourished 
n=29 [4.0%] n=688 [96.0%] 

Kenema  <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=0 [0.0%] 

 
No edema 

Marasmic Not severely malnourished 
n=30 [3.9%] n=746 [96.1%] 

Kailahun <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=1 [0.1%] n=4 [0.5%] 

 
No edema 

Marasmic Not severely malnourished 
n=11 [1.5%] n=745 [97.9%] 

Kono <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=1 [0.1%] 

 
No edema 

Marasmic Not severely malnourished 
n=9 [1.2%] n=769 [98.7%] 

Pujehun <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=0 [0.0%] 

 
No edema 

Marasmic Not severely malnourished 
n=22 [2.4%] n=886 [97.6] 

Bo <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=0 [0.0%] 

 
No edema 

Marasmic Not severely malnourished 
n=11 [1.3%] n=838 [98.7] 

Moyamba <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=1 [0.1%] n=0 [0.0%] 

 
No edema 

Marasmic Not severely malnourished 
n=10 [1.1%] n=921 [98.8] 

Bonthe <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=0 [0.0%] 

 
No edema 

Marasmic Not severely malnourished 
n=7 [0.8%] n=907 [99.2] 

Kambia <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=2 [0.2%] 
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No edema Marasmic Not severely malnourished 
n=12 [1.3%] n=945 [98.5] 

Port Loko <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=0 [0.0%] 

 
No edema 

Marasmic Not severely malnourished 
n=13 [1.5%] n=878 [98.5] 

Koinadugu <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0%] n=0 [0.0%] 

 
No edema 

Marasmic Not severely malnourished 
n=1 [0.1%] n=873 [99.9] 

Tonkolili <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
N=0 [0.0 %] N=0  [0.0 %] 

 
No edema 

Marasmic Not severely malnourished 
N=8 [0.8 %] n=946 [99.2 %] 

Bombali  <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
N=0 [0.0 %] n=0  [0.0 %] 

 
No edema 

Marasmic Not severely malnourished 
N= 3 [0.3 %] N=875 =99.7 %] 

National  <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=2 [0.0 %] n=8 [0.1 %] 

 
No edema 

Marasmic Not severely malnourished 
n=88 [0.7 %] n=11672 [99.2 %] 

 
Table 9: Distribution of GAM by marasmus and bilateral edema in children 6-59 m (WHO 2006) 

Western Region Overall  <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0 %] n=1 [0.1 %] 

 
No edema 

Marasmic Not severely malnourished 
n=11 [0.8 %] n=1268 [99.1 %] 

Eastern Region Overall  <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=1 [0.0 %] n=5 [0.2 %] 

 
No edema 

Marasmic Not severely malnourished 
n=23 [0.8 %] n=2285 [99.0 %] 

Southern Region Overall  <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=1 [0.0%] n=0 [0.0 %] 

 
No edema 

Marasmic Not severely malnourished 
n=27 [0.7%] n=3626 [99.3 %] 

Northern Region Overall  <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=0 [0.0 %] n=2 [0.1 %] 

 
No edema 

Marasmic Not severely malnourished 
n=25 [0.5 %] n=4495 [99.4 %] 

National  <-3 z-score >=-3 z-score 
 
Presence of edema  

Marasmic kwashiorkor Kwashiorkor 
n=2 [0.0 %] n=8 [0.1 %] 

 
No edema 

Marasmic Not severely malnourished 
n=88 [0.7 %] n=11672 [99.2 %] 
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Bilateral edema is a life threatening condition related to acute nutritional status. There are several 
types of edema not related to nutrition while bilateral edema (especially in children) is considered 
due to nutritional causes.  In the past bilateral edema was considered caused by protein deficiency 
while more recent information shows that it is related to micronutrient deficiencies. Bilateral edema 
can be identified first in both feet of an affected child. As the condition worsens, the swelling 
continues up the legs to the arms and the face in very severe cases. A child affected by bilateral 
edema can die quickly and for this reason they are referred for treatment immediately after 
diagnosis.  
 
A total of 10 cases of bilateral edema were found during the survey. Two cases of Marasmic 
kwashiorkor (children with SAM and bilateral edema) were found. The remaining 8 cases were 
bilateral edema without severe wasting. One case a piece of bilateral edema was identified in the 
western region and northern regions, 6 cases in the eastern Region and 2 cases in the southern 
region.  
 
Management of severe acute malnutrition clinics and health centers regularly identify cases of 
bilateral edema in the surrounding areas of Kenema and Bo. These clinics serve children who are 
regularly screened for acute malnutrition, thus the detection rate is much better in a functioning 
program setting than in a survey.  A survey that visits the selected village only for one day collects 
the prevalence of bilateral edema, while a program collects data on the incidence of bilateral edema. 
The incidence and prevalence cannot be directly compared. Further background information is 
needed to convert prevalence to incidence.  

Prevalence of Acute Malnutrition According to MUAC 
 

 
 
Figure 5: Cumulative Distribution of MUAC by sex 
 
 
As a measure, MUAC is often preferred for use in programs as it is easy to carry MUAC strips and 
easy to measure in children and adults. The use of MUAC measures in children is simple as it is a 
unisex measure not standardized by age. According to the WHO UNICEF statement on Child 
Growth Standards and the identification of Severe Acute Malnutrition in Infants and Children, a 
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MUAC measure of less than 115mm is recognized as severe acute malnutrition in children from 6 
months and older. Use of MUAC identifies more children at an earlier age which may help to treat 
malnutrition earlier, but if the age criterion is not respected children then treatment could be 
introduced incorrectly to children during the age of exclusive breastfeeding.  
 
Table 10: Prevalence of acute malnutrition according to MUAC in children 6 to 59 months of age by 
district (WHO Standard)  
 

Domain/ 
Districts 

Total Observations Global Acute Malnutrition 
(MUAC <125mm or edema) 

Severe Acute Malnutrition 
(MUAC <115 or edema) 

Western Urban 582 4.1% 
(2.6- 6.4) 

1.5% 
(0.8- 3.0) 

Urban Slum 677 8.1% 
(6.4-10.3) 

2.1% 
(1.2- 3.6) 

Western Rural 717 7.0% 
(5.5- 8.8 ) 

1.8% 
(1.2- 2.8) 

 
 
Kenema 

776 6.7% 
(4.9-9.2 ) 

2.3% 
(1.3- 4.3) 

 
Kailahun 

766 5.6% 
(4.1- 7.7) 

1.7% 
(0.8- 3.4) 

 
Kono 

778 5.1% 
(3.8- 6.8) 

0.9% 
(0.4- 1.8) 

 
 
Pujehun 

908 8.9% 
(6.9-11.5) 

2.5% 
(1.6- 4.0) 

 
Bo 

849 6.6% 
(4.6- 9.4 ) 

1.5% 
(0.9- 2.7) 

 
Moyamba 

932 8.2% 
(6.2-10.7) 

2.3% 
(1.3- 3.8) 

 
Bonthe 

914 7.4% 
(5.4-10.2) 

1.6% 
(0.8- 3.2) 

 
 
Kambia 

960 6.1% 
(4.5- 8.3 ) 

1.1% 
(0.7- 2.0) 

 
Port Loko 

891 5.6% 
(4.1- 7.7 ) 

1.3% 
(0.8- 2.3) 

 
Koinadugu 

874 4.5% 
(3.3- 6.1 ) 

0.3% 
(0.1- 1.1) 

 
Tonkolili 

954 5.3% 
(3.8- 7.4 ) 

0.8% 
(0.3- 1.6) 

 
Bombali 

878 4.8% 
(3.4- 6.7 ) 

1.1% 
(0.5- 2.4) 

Note: results in brackets are 95% confidence intervals 
 
 
Global acute malnutrition based on MUAC by sex show that there are higher rates in girls than 
boys.  The same trend is found in severe acute malnutrition based on MUAC. This is an unexpected 
finding. 
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Table 11: Prevalence of acute malnutrition according to MUAC in children 6 to 59 months of age by 
sex, region and overall  
 

 
Region 

Total 
Observations 

Global acute malnutrition 
(MUAC < 125 mm or edema) 

Severe acute malnutrition 
(MUAC < 115 mm or edema) 

Overall  Boys  Girls  Overall Boys  Girls  
Western  1299 4.7 4.6 4.9 1.5 1.2 1.7 
Region  (3.3-6.2) (2.1-7.1) (3.2-6.6) (0.8-2.1) (0.3-2.1) (0.6-2.9) 
Eastern  2319 5.9 5.3 6.4 1.5 1.4 1.6 
Region  (4.8-7) (3.5-7) (4.9-8) (0.8-2.1) (0.6-2.2) (0.8-2.3) 
Southern  3655 6.8 5.3 8.4 1.5 0.8 2.2 
Region  (5.6-8.1) (3.9-6.6) (6.7-10) (1-2) (0.2-1.3) (1.4-2.9) 
Northern  4504 5.8 5.2 6.4 1.3 1.0 1.5 
Region  (5-6.6) (4.1-6.3) (5.4-7.5) (0.9-1.6) (0.6-1.5) (1-1.9) 

        

National  11777 5.8 5.1 6.5 1.4 1.1 1.7 

  
(5.3-6.4) (4.3-5.9) (5.8-7.3) (1.2-1.7) (0.8-1.4) (1.7-1.7) 

Note: results in brackets are 95% confidence intervals 

 
Figure 6: Trends of prevalence of GAM, Stunting, Underweight and MUAC<125mm by age in 
months  
 
The critical age for the onset of malnutrition for children is between 6 and 23 months. In the survey 
results, stunting and underweight prevalence start at 15.4% and 8.3% respectively in the first month 
of life. Chronic measures of malnutrition increase quickly until it reaches peak first about 26 months 
of age. By this age, the majority of the damage of malnutrition in childhood is done and cannot be 
reversed. Underweight reaches its peak in early age 8 – 12 months and steadily coming down as age 
increases. 
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Prevalence of global acute malnutrition remain above 5% up to the first two years of life, except 
where it starts less than 5% percent in the first month of life. The measures of low MUAC 
(<12.5cm) follow a similar pattern with a prevalence of over five percent in the first two years of life, 
then the prevalence slowly close to zero. According to this graph, MUAC identifies slightly more 
children earlier with acute malnutrition particularly children from 6 – 12 months of age, which would 
lead to better outcomes for children in management of acute malnutrition programs.  
 

Prevalence of Chronic Malnutrition 
 
Stunting or height-for-age is an indicator of linear growth retardation and cumulative growth deficits. 
Stunting reflects the failure to receive adequate nutrition over a long period of time and is also 
affected by recurrent and chronic illness. Height-for-age represents the long-term effects of 
malnutrition in a population and is not sensitive to recent, short-term changes in dietary intake.  
 
 
 

 
 
Figure 7:  Height-for-Age z-score (WHO 2006) 
 
The above figure shows that the distribution of height for age is shifted to the left and is flattened 
when compared to the natural Gaussian distribution even when SMART flags are applied. This 
flattened look is due to poor age estimation in months and/or poor height measures.  
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Table 12: Prevalence of overall, moderate and severe chronic malnutrition (Height-for-Age) in 
children 6 to 59 months of age by districts (WHO 2006) 
 
 
Districts/ 
Domain 

 
Total N 

Prevalence of 
Stunting  

(HAZ <-2SD ) 

Prevalence of Moderate 
Stunting  

(HAZ <-2 and >=-3SD) 

Prevalence of 
Severe Stunting 
(HAZ <-3SD ) 

Western Urban 549 20.9%  
(17.3-25.1) 

16.0%  
(12.8-19.9) 

4.9%  
(3.4- 7.0) 

Urban  Slum 636 25.9% 
(22.3-29.9) 

19.2%  
(16.5-22.2) 

6.8%  
(5.0- 9.0) 

Western Rural 677 26.6%  
(23.3-30.2) 

17.9%  
(15.2-20.8) 

8.7%  
(7.0-10.9) 

 
Kenema 751 41.1%  

(34.6-48.0) 
29.8%  

(25.1-35.0) 
11.3%  

(8.2-15.4) 
Kailahun 744 41.8% 

 (37.2-46.6) 
29.4%  

(25.7-33.5) 
12.4%  

(10.0-15.3) 
Kono 755 31.5%  

(26.0-37.6) 
28.5%  

(23.7-33.8) 
3.0%  

(1.7- 5.4) 
 

Pujehun 876 43.7%  
(38.4-49.2) 

29.1%  
(25.3-33.3) 

14.6% 
 (11.4-18.5) 

Bo 837 38.5%  
(32.3-45.0) 

24.0%  
(20.5-27.9) 

14.5%  
(11.1-18.6) 

Moyamba 917 44.5%  
(39.4-49.8) 

29.9%  
(26.1-34.0) 

14.6% 
 (11.7-18.0) 

Bonthe 899 38.4% 
 (32.1-45.1) 

28.7%  
(24.5-33.3) 

9.7%  
(6.7-13.8) 

 
Kambia 948 38.6%  

(33.8-43.7) 
27.8%  

(24.3-31.7) 
10.8%  

(7.8-14.7) 
Port Loko 881 35.2% 

 (29.7-41.1) 
27.0%  

(22.9-31.5) 
8.2%  

(5.8-11.4 ) 
Koinadugu 863 34.4% 

 (28.5-40.9)  
25.1% 

 (20.7-30.1) 
9.3%  

(6.4-13.3) 
Tonkolili 936 32.8%  

(25.9-40.5) 
22.3% 

 (18.0-27.4) 
10.5%  

(7.4-14.5) 
Bombali 868 28.2%  

(23.1-33.9) 
21.4%  

(17.4-26.1) 
6.8%  

(4.5-10.1) 
Note: results in brackets are 95% confidence intervals 
 
Table 13: Prevalence of overall, moderate and severe chronic malnutrition (Height-for-Age) in 
children 6 to 59 months of age by sex, region and overall (WHO 2006) 

 
Region 

Total 
Observations 

Prevalence of Stunting  
(HAZ <-2SD ) 

Prevalence of Severe Stunting 
(HAZ <-3SD ) 

Overall  Boys  Girls  Overall Boys  Girls  
Western  1223 22.0 24.7 19.4 5.5 7.0 4.1 
Region  (18.9-25.1) (20-29.5) (15.3-23.4) (4.1-6.9) (4.6-9.5) (2.5-5.8) 
Eastern  2250 39.6 44.5 34.6 10.2 12.0 8.4 
Region  (36.3-42.9) (40.4-48.7) (31.1-38.1) (4.1-6.9) (9.6-14.3) (6.6-10.3) 
Southern  3597 39 40.7 37.3 12.4 13.3 11.6 
Region  (35.7-42.2) (37.2-44.2) (33.5-41.1) (10.5-14.3) (10.7-15.8) (9.3-14) 
Northern  4430 34.5 38 30.9 9.5 10.6 8.4 
Region  (31.9-37.1) (35.1-41) (28-33.9) (8.1-10.8) (8.8-12.3) (6.9-9.9) 
 
National  

 
11500 

 
34.1 

 
37.4 

 
30.8 

 
9.5 

 
10.8 

 
8.3 

  
(32.5-35.6) (35.5-39.3) (29.1-32.6) (8.7-10.3) (9.7-11.9) (8.3-8.3) 

Note: results in brackets are 95% confidence intervals 
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Prevalence of Underweight Status 
 
Weight-for-age is a composite index of height-for-age and weight-for-height. It takes into account 
both acute and chronic malnutrition. Weight measures with digital scales are very accurate likely 
causing the underweight index to be preferred in the past.  While underweight or weight-for-age is 
used for monitoring the Millennium Development Goals, it is no longer in use for monitoring 
individual children as it cannot detect children who are stunted but of normal weight and does not 
detect acute malnutrition that threatens children’s lives.  
 
 
 

 
 
Figure 8: Weight-for-Age z-score (WHO 2006) 
 
 
The above graph shows that the distribution of weight for age is shifted to the left but still following 
the natural Gaussian distribution when SMART flags are applied. 
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Table 14: Prevalence of overall, moderate and severe underweight status (Weight-for-Age Z-score) 
in children 6 to 59 months of age by domain (WHO 2006) 

 
Districts/ 
Domain 

Total N Prevalence of 
Underweight 

(WAZ <-2SD ) 

Prevalence of Moderate 
Underweight 
(WAZ <-2 

and >=-3SD) 

Prevalence of 
Severe 

Underweight 
(WAZ<-3SD ) 

Western Urban  
562 

14.9% 
 (12.1-18.4) 

11.0%  
(8.3-14.5) 

3.9%  
(2.7- 5.7) 

Urban  Slum  
660 

17.9% 
 (14.7-21.6) 

13.3%  
(10.3-17.0 ) 

4.5%  
(3.3- 6.3 ) 

Western Rural  
701 

17.4% 
 (14.0-21.5) 

12.8%  
(9.9-16.5) 

4.6%  
(3.1- 6.6) 

 
Kenema  

767 
24.3%  

(19.6-29.5) 
16.9% 

 (13.7-20.8) 
7.3%  

(5.5- 9.6 ) 
Kailahun  

751 
21.7%  

(18.0-25.9) 
17.7%  

(14.5-21.4) 
4.0%  

(2.3- 6.7) 
Kono  

771 
14.5%  

(11.1-18.8) 
13.0%  

(9.7-17.1) 
1.6%  

(0.7- 3.5) 
 

Pujehun  
891 

23.7% 
 (20.1-27.7) 

17.3% 
 (14.3-20.7) 

6.4%  
(4.7- 8.7) 

Bo  
844 

22.9% 
(18.7-27.6) 

16.6% 
 (13.5-20.2) 

6.3%  
(4.3- 9.0) 

Moyamba  
927 

24.1%  
(20.6-27.9) 

18.3%  
(15.6-21.5) 

5.7%  
(4.1- 7.9) 

Bonthe  
911 

19.2%  
(15.2-24.0) 

15.4% 
(12.5-18.8) 

3.8%  
(2.2- 6.7) 

 
Kambia  

954 
21.1%  

(17.9-24.6) 
16.1% 

 (13.7-18.9) 
4.9%  

(3.1- 7.7) 
Port Loko  

888 
18.9% 

 (15.4-23.1) 
14.8% 

(11.6-18.5) 
4.2%  

(2.8- 6.1) 
Koinadugu  

869 
11.7%  

(9.3-14.7) 
9.8%  

(7.7-12.4) 
2.0%  

(1.1- 3.5) 
Tonkolili  

945 
15.3% 

 (11.7-19.8) 
12.8%  

(9.9-16.5) 
2.5%  

(1.5- 4.2) 
Bombali   

874 
13.8%  

(10.3-18.3) 
11.3%  

(8.2-15.4) 
2.5%  

(1.6- 4.0) 
Note: results in brackets are 95% confidence intervals 
 
Table 15: Prevalence of overall, moderate and severe underweight status (Weight-for-Age Z-score) 
in children 6 to 59 months of age by sex, region and overall (WHO 2006) 

 
Region 

Total 
Observations 

Prevalence of Underweight 
(WAZ-score <-2SD ) 

Prevalence of Severe Underweight 
(WAZ-score <-3SD ) 

Overall  Boys  Girls  Overall Boys  Girls  
Western  1264 15.5 16.6 14.3 4.0 4.3 3.8 
Region  (13-18) (12.6-20.7) (11.1-17.5) (2.9-5.2) (2.4-6.3) (2.4-5.2) 
Eastern  2292 21.4 24.3 18.3 4.6 5.8 3.4 
Region  (18.8-23.9) (20.9-27.8) (15.4-21.3) (2.9-5.2) (3.9-7.7) (2.3-4.6) 
Southern  3637 21.9 22.8 21.0 5.4 5.4 5.5 
Region  (19.6-24.2) (19.9-25.7) (18.1-23.9) (4.2-6.6) (4-6.7) (3.8-7.1) 
Northern  4464 16.9 18.3 15.4 3.5 3.7 3.4 
Region  (15.2-18.6) (16.1-20.5) (13.5-17.3) (2.9-4.2) (2.8-4.5) (2.5-4.2) 
National  11657 18.7 20.3 17.1 4.3 4.7 3.9 

  
(17.6-19.8) (18.8-21.8) (15.8-18.4) (3.8-4.8) (3.9-5.4) (3.9-3.9) 

Note: results in brackets are 95% confidence intervals 
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Proportion of Data Out of Range 
 
Table 16: Mean z-scores, Design Effects and excluded subjects following SMART flags application by 
district and overall (WHO 2006) 
 

 
Indicator 

 
Total  

 
Mean z-scores ± SD 

Design Effect 
(z-score < -2) 

z-scores not 
available 

z-scores out 
of range* 

Western urban      
Weight-for-height 565 -0.49±1.09 1.13 10 10 
Weight-for-age 562 -0.83±1.13 1.04 7 16 
Height-for-age 549 -0.94±1.25 1.23 5 31 
Western slum      
Weight-for-height 667 -0.64±1.04 1.02 3 9 
Weight-for-age 660 -1.09±1.07 129 2 17 
Height-for-age 636 -1.25±1.18 1.16 2 41 
Western rural      
Weight-for-height 691 -0.37±1.05 1.73 5 26 
Weight-for-age 701 -0.96±1.141 1.63 5 16 
Height-for-age 677 -1.26±1.18 1 5 40 
Kenema      
Weight-for-height 760 -0.49±1.11 1.89 3 16 
Weight-for-age 767 -1.27±1.10 2.45 3 9 
Height-for-age 751 -1.64±1.19 3.38 3 25 
Kailahun      
Weight-for-height 745 -0.27±1.03 1 11 11 
Weight-for-age 751 -1.18±1.03 1.66 11 5 
Height-for-age 744 -1.79±1.05 1.63 6 17 
Kono      
Weight-for-height 768 -0.26±1.04 1.08 5 10 
Weight-for-age 771 -0.96±0.97 2.15 5 7 
Height-for-age 755 -1.45±1.04 2.85 4 24 
Pujehun      
Weight-for-height 897 -0.41±1.09 1.03 7 11 
Weight-for-age 891 -1.27±1.07 1.69 7 17 
Height-for-age 876 -1.81±1.16 2.48 7 32 
Bo      
Weight-for-height 844 -0.36±1.06 1.34 3 5 
Weight-for-age 844 -1.22±1.05 2.3 3 5 
Height-for-age 837 -1.71±1.18 3.46 3 12 
Moyamba      
Weight-for-height 926 -0.40±1.06 1.09 4 5 
Weight-for-age 927 -1.28±1.04 1.65 4 4 
Height-for-age 917 -1.79±1.14 2.42 3 15 
Bonthe      
Weight-for-height 913 -0.39±1.04 1.11 1 1 
Weight-for-age 911 -1.16±1.01 2.76 1 3 
Height-for-age 899 -1.61±1.15 3.85 1 15 
Kambia      
Weight-for-height 953 -0.45±1.03 1 7 4 
Weight-for-age 954 -1.26±0.98 1.53 7 3 
Height-for-age 948 -1.68±1.07 2.39 4 12 
Port Loko      
Weight-for-height 883 -0.42±1.02 1.39 2 8 
Weight-for-age 888 -1.17±0.95 2.07 1 4 
Height-for-age 881 -1.59±1.05 3.05 2 10 
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Koinadugu      
Weight-for-height 873 -0.12±1.02 1.31 2 1 
Weight-for-age 869 -0.95±0.93 1.49 2 5 
Height-for-age 863 -1.54±1.09 3.54 2 11 
Tonkolili      
Weight-for-height 948 -0.20±0.99 1.29 2 6 
Weight-for-age 945 -0.98±0.97 2.86 2 9 
Height-for-age 936 -1.51±1.14 5.44 2 18 
Bombali      
Weight-for-height 876 -0.27±1.01 1.7 1 2 
Weight-for-age 874 -0.97±0.95 2.8 1 4 
Height-for-age 868 -1.41±1.08 3.02 1 10 
 
National         
Weight-for-height 12300 -0.36±1.05 1 66 134 
Weight-for-age 12308 -1.11±1.03 1.93 61 131 
Height-for-age 12119 -1.56±1.14 2.73 50 331 
*contains for WHZ and WAZ the children with edema. 
 
 

Vitamin A Supplementation 
 
Vitamin A deficiency is a public health concern in Sierra Leone. Besides, achieving and maintaining 
high coverage of vitamin A supplementation is crucial to attaining Millennium Development Goal 4, 
which the country pledged to meet by 2015. Improving the vitamin A status of deficient children 
through supplementation enhances their resistance to disease and can significantly reduce mortality, 
therefore it can be considered as a central element of the child survival program.  
 
Children with low micronutrient intake can suffer serious lifelong negative consequences. The causes 
of vitamin and mineral deficiencies are multiple and interconnected. The basic causes of 
micronutrient deficiencies are related to diet, where poor people often eat a diet with little variety 
and do not consume enough of nutrient rich foods. Micronutrient deficiencies can be aggravated by 
poor hygiene and sanitation and inadequate care, particularly for children.  
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Table 17: Vitamin A supplementation in children 6-59 months of age by source of information and 
district 
 
 
Region 

 
District 

 
Total N 

 
By card 

 
By recall 

 
Overall 

 Urban 585 26.5 60.5 87.0 
Western     (80.8 - 91.4) 
 Slums 679 21.9 63.6 85.6 
     (80.9 - 89.2) 
 Rural 722 19.8 70.9 90.7 
     (85.7 - 94.1) 
 
Eastern 

 
Kenema 

 
767 

 
44.5 

 
49.3 

 
93.7 

     (91.0 - 95.7) 
 Kailahun 779 28.8 62.4 91.1 
     (87.3 - 93.9) 
 Kono 783 31.0 57.5 88.5 
     (81.7 - 93.0) 
 
Southern 

 
Pujehun 

 
964 

 
42.3 

 
47.1 

 
89.4 

     (84.4 -92.6) 
 Bo 852 40.3 54.2 94.5 
     (91.3 - 96.5) 
 Moyamba 935 32.7  59.6  92.3 
     (87.8 - 95.2)  
 Bonthe 915 46.7 49.0 95.6  
      (93.7 - 97.0) 
 
Northern 

 
Kambia 

 
876 

 
38.7 

 
53.4 

 
92.1 

     (88.9 - 94.5) 
 Port Loko 879 28.6 63.4 91.9 
     (88.9 - 94.2) 
 Koinadugu 956 32.8 57.0 89.9 
     (84.9 - 93.3) 
 Tonkolili 915 49.4 44.2 93.6 
     (90.5 - 95.6) 
 Bombali 893 27.9 61.1 89.0 
     (83.5 - 92.8) 
Note: results in brackets are 95% confidence intervals 
 
Table 18: Vitamin A supplementation in children 6-59 months of age by source of information and 
region 
 
Regions  

 
Total N 

 
By card 

 
By recall 

 
Overall 

Western  1307 25.1 62.7 87.8 
    83.8-91.8) 
Eastern 2329 36.7 55.2 91.9 
    (90.1-93.7) 
Southern 3666 36.7 55.2 93.3 
    (91.7-94.8) 
Northern 4519 41.1 52.2 91.2 
    (89.7-92.8) 
     
National  11821 34.5 56.6 91.1 
    (90.0 - 92.2) 
Note: results in brackets are 95% confidence intervals 
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A healthy varied diet and prevention/effective treatment of disease would prevent most vitamin and 
mineral deficiencies. Many lives can be saved and improved through a range of cost-effective 
interventions, such as vitamin A supplementation. Vitamin A is a fat soluble vitamin which can be 
stored in the liver for 4-6 months. Therefore, twice yearly supplementation of vitamin A 
supplements is sufficient to address vitamin A deficiency in children from 6-59 months of age. 
 
In addition to routine EPI program at health facility level, vitamin A supplementation is among the 
services provided on twice yearly basis on integrated maternal and child health campaign day with 
deworming, insecticide treated bed net distribution and health fair programs. The campaign is usually 
organized in May and November. This survey undertaken shortly after May 2010 campaign so recall 
bias was not expected to be a problem. Both the blue and red capsules were shown to the 
caretakers to ensure the question was asked clearly.  
 
Improving the vitamin A status of deficient children through supplementation enhances their 
resistance to disease and can significantly reduce mortality, therefore it can be considered as a 
central element of the child survival program. A coverage threshold of 70 percent is the minimal 
coverage at which countries can expect to observe reductions in child mortality. 
 
A high coverage of vitamin A supplementation was noted at 95.6% at Bonthe district and the lowest 
at slum areas with 85.6%. The high coverage is probably due to effective community sensitization 
program undertaken in May 2010 campaign.  
 

Deworming 
 
Helminths represent a serious public health problem wherever inadequate sanitation and unhygienic 
conditions prevail. Worm infestation which resulted from poor hygiene and environmental 
sanitation, unsafe drinking water, unsafe refuse disposal and food contamination has an adverse 
consequence on the development of children. Among others, it predisposes the infected children for 
anemia, diarrhea and loss of weight which eventually affects the nutritional status of the children.  
 
Worm infection in children causes significant vitamin A malabsorption which can aggravate 
malnutrition and anemia rates and contribute to retarded growth.  Where vitamin A-rich foods are 
already marginal in the diet, worm infestation can tip the balance towards vitamin A deficiency. 
Chronic worm infestation also leads to malabsorption of vitamin A, a different mechanism which has 
the same end result of worsening the vitamin A status of the child. Therefore, deworming has a 
paramount importance in contributing for reduction of child morbidity and mortality. For these 
reasons, deworming is recommended for children 12 – 59 months as children in this age group are 
considered as a potential risk of acquiring the disease. As deworming also helps to enhance the iron 
status of children which eventually helps children to exercise their intellectual ability to the fullest 
 
Together with vitamin A supplementation, deworming is undertaking on biannual basis in the 
country. The high coverage of deworming was found in Bonthe at 91.1% and the lowest at slum 
areas at 76.7%. Both vitamin A supplementation and deworming coverage are directly correlated 
which further demonstrate the reliability of the data.   
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Table 19: Deworming in children 12-59 months of age by source of information and district 
 

Note: results in brackets are 95% confidence intervals 
 
Table 20: Deworming in children 12-59 months of age by source of information and region 
 

Region Total N By card By recall Overall 
Western 1067 18.4 62.2 80.9 
    (75.2-86.6) 
Eastern 1994 28.0 56.4 84.6 
    (80.5-88.7) 
Southern 3207 28.9 59.6 88.6 
    (86.0-91.2) 
Northern 3908 25.7 61.8 87.6 
    (85.3-89.9) 

 
 

National  10176 25.4 60.4 85.8 
    (84.1 - 87.6) 
Note: results in brackets are 95% confidence intervals 

Region District Total N By card By recall Overall 
Western Urban 482 19.7 59.8 79.5 
     (72.4-86.5) 
 Slums 554 14.3 62.5 76.7 
     (72.2-83.1) 
 Rural 585 13.5 71.3 84.8 
     (77.6-92) 
 
Eastern  

 
Kenema 

 
657 

 
36.4 

 
50.8 

 
87.2 

     (81.2-93.2) 
 Kailahun 674 18.7 63.5 82.2 
     (74.9-89.5) 
 Kono 663 23.5 57.6 81.1 
     (73-89.3) 
 
Southern 

 
Pujehun 

 
846 

 
31.8 

 
52.4 

 
84.2 

     (78.4-89.9) 
 Bo 738 26.7 63.6 90.2 
     (85.7-94.8) 
 Moyamba 797 33.4 57.7 91.1 
     (87.7-94.5) 
 Bonthe 826 24.0 62.1 86.1 
     (81.2-90.9) 
 
Northern 

 
Kambia 

 
764 

 
31.3 

 
56.5 

 
87.8 

     (83-92.6) 
 Port Loko 757 22.1 67.2 89.3 
     (84.9-93.7) 
 Koinadugu 814 21.7 65.1 86.9 
     (81.2-92.5) 
 Tonkolili 795 37.4 50.1 87.4 
     (81.1-93.7) 
 Bombali 778 19.2 66.8 86.0 
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Measles Immunization 
 
Immunization is an important public health intervention which protects children from illness and 
disability. Measles immunization is used as proxy indicator for completion of immunization as it is the 
final vaccination to be taken by children in routine EPI program. Slum area remains with low (61.2%) 
measles immunization coverage, which indicates the need to give emphasis in slum areas for public 
health interventions.  
 
Table 21: Measles immunization in children 9-59 months of age by source of information and district 
 

Region District Total N By card By recall Overall 
Western Urban 522 28.2 42.7 71.2 
     (63.7-78.8) 
 Slums 606 19.6 41.6 61.2 
     (56.7-72.8) 
 Rural 640 24.7 44.8 69.6 
     (60.2-79) 
 
Eastern 

 
Kenema 

 
706 

 
50.8 

 
27.9 

 
78.9 

     (73.1-84.6) 
 Kailahun 729 41.0 35.7 76.8 
     (69.9-83.8) 
 Kono 718 38.4 31.1 69.7 
     (60.5-78.8) 
 
Southern 

 
Pujehun 

 
897 

 
49.5 

 
32.8 

 
82.4 

     (77.3-87.5) 
 Bo 789 54.5 30.2 84.7 
     (78.8-90.7) 
 Moyamba 838 56.8 27.8 84.7 
     (81.1-88.3) 
 Bonthe 862 52.0 29.9 82.0 
     (76.2-87.8) 
 
Northern 

 
Kambia 

 
816 

 
51.2 

 
34.1 

 
85.4 

     (80.2-90.6) 
 Port Loko 818 55.1 32.2 87.4 
     (83.4-91.4) 
 Koinadugu 880 47.2 35.5 82.7 
     (77.1-88.4) 
 Tonkolili 844 61.0 23.5 84.6 
     (76.5-92.7) 
 Bombali 830 49.6 33.9 83.6 
     (78.5-88.6) 
Note: results in brackets are 95% confidence intervals 
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Table 22: Measles immunization in children 9-59 months of age by source of information and region 
 

Region Total N By card By recall Overall 
Western 1162 27.4 43.2 70.9 
    (64.6-77.2) 
Eastern 2153 45.3 31.1 76.6 
    (72.5-80.6) 
Southern 3386 53.5 30.3 83.9 
    (80.7-87) 
Northern 4188 53.1 31.7 84.9 
    (82.3-87.4) 

 
 

National  10889 46.4 33.6 80.0 
    (78.1 - 81.9) 
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Mortality 
 
December 2009 was used as a recall period using Christmas 2009 as a reference point. Data were 
collected from 15 households per cluster from a total of 463 clusters nationwide. The result 
presented on the table below showed the overall crude mortality rate of 0.83/10,000/day and 
1.18/10,000/day under five death rate. The mortality rate is higher than the average for sub-Saharan 
Africa, which is 0.44 and 1.14 crude and under five death rate respectively.  
 
Contrary to the low measles immunization, vitamin A and deworming coverage, slum area was found 
with the lowest under-five mortality rate.  
 
 
Table 23: Crude mortality rate and under-five death rate per 10,000 persons per day by district  
 

 
Domain/Region 

Crude mortality rate 
(10,000/day) 

Under-five death rate 
(10,000/day) 

 
Urban 

0.29 
(0.16-0.53) 

0.77 
(0.31-1.91) 

 
Slum 

0.22 
(0.10-0.52) 

0.36 
(0.11-1.17) 

 
Rural 

1.02 
(0.74-1.42) 

1.12 
(0.65-1.92) 

   
 
Kenema 

0.55 
(0.35-0.87) 

0.7 
[0.26-1.88) 

 
Kailahun 

0.98 
(0.72-1.33) 

1.86 
(1.18-2.90) 

 
Kono 

0.66 
(0.47-0.92) 

0.62 
(0.33-1.16) 

   
 
Pujehun 

0.89 
(0.65-1.23) 

0.89 
(0.43-1.85) 

 
Bo 

0.78 
(0.59-1.02) 

1.20 
(0.62-2.30) 

 
Moyamba 

1.16 
(0.81-1.65) 

1.57 
(0.94-2.60) 

 
Bonthe 

0.93 
(0.68-1.26) 

1.37 
(0.86-2.18) 

   
 
Kambia 

0.93 
(0.68-1.27) 

1.14 
(0.63-2.05) 

 
Port Loko 

1.07 
(0.83-1.37) 

1.79 
(1.11-2.85) 

 
Koinadugu 

1.02 
(0.74-1.42) 

1.12 
(0.65-1.92) 

 
Tonkolili 

0.95 
(0.64-1.41) 

1.53 
(0.94-2.48) 

 
Bombali  

0.88 
(0.63-1.22) 

1.21 
(0.75-1.94) 

   
National  0.83 

(0.75-0.91) 
1.18 

(1.03-1.35) 
   
 
Note: results in brackets are 95% confidence intervals 
 



 

Fever and diarrheal disease significantly contribute for mortality in the community, 7.9 % and 29% 
respectively. Difficulty of breathing and violence are also noted as a contributing factor for mortality 
in the community, while the majority of causes of mortality was unknown by the respondents. 
Totally 10% of data was missing on causes of mortality.  
 
Table 24: Percent distribution of mortality by type and district  
Domain/ 
Region 

Dia-
rrhea 

Fev-
er 

Mea
sles 

Difficulty 
breathing 

Mal-nut-
rition 

Vio-
lence 

Other
/ don’t 
know 

Missing Total 

Urban 5.9 35.3 0.0 0.0 0.0 0.0 41.2 17.6 100.0 

Slum 8.3 41.7 0.0 0.0 0.0 0.0 41.7 8.3 100.0 

Rural  5 18.3 5.0 3.3 0.0 6.7 48.3 13.4 100.0 

Kenema 0.0 43.8 0.0 9.4 0.0 3.1 28.1 15.6 100.0 

Kailahun  9.8 37.3 0.0 3.9 0.0 0.0 33.3 15.7 100.0 

Kono 8.1 24.3 2.7 2.7 2.7 5.4 32.4 21.7 100.0 

Pujehun 7.8 41.2 0.0 0.0 0.0 3.9 39.2 7.9 100.0 

Bo  8.5 27.7 0.0 2.1 0.0 4.3 51.1 6.3 100.0 

Moyamba 2.9 31.9 0.0 5.8 0.0 4.3 52.2 2.9 100.0 

Bonthe 7.5 39.6 0.0 3.8 0.0 3.8 34 11.3 100.0 

Kambia 8.5 23.7 1.7 11.9 0.0 3.4 44.1 6.7 100.0 

Port Loko 15.9 31.7 3.2 3.2 0.0 1.6 39.7 4.7 100.0 

Koinadugu 5 18.3 5.0 3.3 0.0 6.7 48.3 13.4 100.0 

Tonkolili 10.5 22.8 3.5 8.8 5.3 1.8 38.6 8.7 100.0 

Bombali  11.3 18.9 1.9 5.7 1.9 1.9 50.9 7.5 100.0 

          

National  7.9 29.0 1.8 4.7 0.7 3.5 42.4 10.0 100.0 

 
 

 
Figure 9: Age specific crude mortality rates 
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Steady increase in mortality rate was noted beginning from the age of early forties. The life 
expectancy in Sierra Leone is 34.5 which has a direct relation with the above graph Sierra Leone 
National Food and Nutrition Policy (basic statistics). 
 
 

 
Figure 10: Population pyramid  
 
The population pyramid has a wide base, indicating that a large proportion of the population is made 
up of children under age 5. 
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Women Nutritional Status 
 
Women’s nutrition is critical for the life of the individual, her children, community and country.  It is 
also important in terms of the cycle of growth failure and the need to break the links between 
malnourished women giving birth to low birth weight.  Women’s nutritional status is often assessed 
with the anthropometric measures of height, weight and MUAC and pregnancy status.   
 
Eligible women with missing weight and/or height, age were excluded from the analysis. Women 
who were pregnant also were excluded from the analysis of BMI.   
 
 
Table 25: Number of households, women and average number of women aged 15 to 49 years per 
household by district 
 
Region District N of households 

(unweighted) 
N of women 
(unweighted) 

Average # women 
per household 

Western Urban 601 1,093 1.82 
     
 Slum 602 968 1.61 
     
 Rural 617 1,031 1.67 
     
Eastern Kenema 608 855 1.41 
     
 Kailahun 603 821 1.36 
     
 Kono 605 876 1.45 
     
Southern Pujehun 619 891 1.44 
     
 Bo 626 969 1.55 
     
 Moyamba 617 866 1.40 
     
 Bonthe 618 872 1.41 
     
Northern Kambia 617 918 1.49 
     
 Port Loko 623 852 1.37 
     
 Koinadugu 627 893 1.42 
     
 Tonkolili 625 873 1.40 
     
 Bombali 620 858 1.38 
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Table 26: Number of households, women and average number of women aged 15 to 49 years per 
household by region and national 
 
Region N of households 

(unweighted) 
N of women 
(unweighted) 

Average # women per 
household 

Western 1,820 3,092 1.70 
    
Eastern 1,816 2,552 1.41 
    
Southern 2,480 3,598 1.45 
    
Northern 3,112 4,394 1.41 
    
National 9,228 13,636 1.48 
 
 
 

 
 
 
Figure 11:  Distribution of unweighted number of women by age in woman’s sample 
 
Peaks in age were found at 20, 25, 30, 35, 40 and 45 years of age. This irregular distribution of 
women age shows that greater efforts are needed to improve age estimation of women in 
reproductive age for better estimation of results among different age groups.  
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Table 27: Percentage distribution of women by pregnancy status by district and national 
 

District Pregnant Not 
pregnant 

Don’t know/ 
missing 

Total 
percent 

Total N 

Urban 5.7 90.6 3.8 100.0 1093 
      
Slums 9.5 87.0 3.5 100.0 968 
      
Rural 7.8 87.7 4.6 100.0 1031 
      
Kenema 10.1 85.7 4.2 100.0 855 
      
Kailahun 10.7 87.2 2.1 100.0 821 
      
Kono 8.1 90.4 1.5 100.0 876 
      
Pujehun 12.7 84.9 2.5 100.0 891 
      
Bo 9.1 87.9 3.0 100.0 969 
      
Moyamba 12.1 85.9 2.0 100.0 866 
      
Bonthe 8.8 90.3 0.9 100.0 872 
      
Kambia 8.5 88.6 2.9 100.0 918 
      
Port Loko 8.5 91.2 0.4 100.0 852 
      
Koinadugu 8.3 90.7 1.0 100.0 893 
      
Tonkolili 8.6 90.2 1.3 100.0 873 
      
Bombali 7.6 91.1 1.3 100.0 858 
      
National  9.0 88.6 2.4 100.0 13636 
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Figure 12:  Percent of women pregnant by age in groups 
 
It has been clearly recognized that the nutritional status of a woman before and during pregnancy is 
important for a healthy birth outcome. Maternal stunting is a risk factor for need of assisted delivery. 
If adequate skilled services to ensure a healthy birth are not available in times of need, both the 
mother and baby are at risk. Low maternal body-mass index has not been clearly demonstrated to 
increase the risk of pregnancy complications and assisted delivery (Black et al, Lancet 2008). The co-
existence of short stature and higher maternal body-mass index does appear to increasing these 
complications. Low maternal body mass index is associated with intrauterine growth restriction.  
Low birth weight is caused by intrauterine growth restriction and pre-term birth.  In Sierra Leone, 
the DHS 2008 reported that 11.0 % of children were born with a reported low birth weight (<2.5 
kg).  
 
Body Mass Index (BMI) is used to classify underweight, overweight and obesity in adult. It is defined 
as the weight in kilograms divided by the square of the height in meters (kg/m2). BMI are not age 
dependent and same cut-offs is used for both sex. In developing countries malnourished individuals, 
with a BMI below 18.5 kg/m2 have an increased risk in mortality (Gupta 1999). MUAC is a measure 
of wasting and has been evaluated in relation to birth outcomes. While a few studies have found 
associations between low MUAC and poor birth outcomes, the evidence is not conclusive.  
 
Maternal undernutrition is one of the main contributory factors for low birth weight babies.  Babies 
who are malnourished in the womb face risk of dying during their early months and years. Those 
who survive have are likely to remain stunted throughout their lives, and to suffer a higher incidence 
of chronic disease. Children born underweight also tend to have cognitive disabilities and a lower 
IQ, affecting their performance in school and their job opportunities at adults which eventually 
affects the country.  
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Table 28: Stunting in all women and low MUAC and low BMI in non-pregnant women by district 
 
District Stunted Total N Low MUAC Total N Low BMI Total N 
Urban 0.9 1,064 2.5 1,001 6.7 1,000 
 (0.4-1.5)   (1.5-3.5)   (4.8-8.6)   
Slums 0.9 932 3.6 841 7.9 839 
 (0.3-1.5)   (2.3-4.8)   (5.8-9.9)   
Rural 1.3 982 3.1 902 8.2 901 
 (0.4-2.3)   (1.7-4.5)   (6.3-10.1)   
Kenema 2.4 817 3.8 731 8.1 731 
 (1.3-3.6)   (2.3-5.4)   (5.1-11.1)   
Kailahun 3.8 800 3.8 714 8.8 712 
 (2.3-5.2)   (2.4-5.1)   (6.3-11.4)   
Kono 2.9 865 4.9 791 12.9 792 
 (1.7-4.1)   (2.7-7.2)   (10.3-15.4)   
Pujehun 2.6 868 3.2 753 9.7 756 
 (1.1-4.2)   (2-4.4)   (7.2-12.1)   
Bo 3.2 944 2.9 852 6.9 854 
 (1.1-5.3)   (1.8-4)   (4.9-8.9)   
Moyamba 2.1 850 2.4 745 11.2 744 
 (1.1-3.1)   (1.2-3.7)   (8.3-14)   
Bonthe 2.2 865 5.8 788 11.2 788 
 (1.1-3.3)   (3.9-7.8)   (8.5-13.8)   
Kambia 1.7 892 3.3 811 15.0 814 
 (0.8-2.6)   (2-4.6)   (12.1-17.9)   
Port Loko 1.4 842 3.3 766 13.0 770 
 (0.7-2.1)   (2-4.5)   (10.6-15.3)   
Koinadugu 2.0 879 3.0 801 7.8 804 
 (0.6-3.5)   (1.6-4.4)   (5.3-10.4)   
Tonkolili 2.0 852 4.6 778 10.6 777 
 (1.0-3.0)   (2.6-6.6)   (8.4-12.7)   
Bombali 2.3 825 3.3 761 11.3 763 
 (1.2-3.4)   (1.9-4.7)   (9-13.6)   
Note: results in brackets are 95% confidence intervals 
 
Table 29: Stunting in all women and low MUAC and low BMI in non-pregnant women by region and 
national 
 
District Stunted Total N Low MUAC Total N Low BMI Total N 
Western 1.0 2,978 3.0 2,744 7.6 2,740 
  (0.6-1.5)   (2.3-3.7)   (6.4-8.7)   
Eastern 3.0 2,482 4.2 2,236 10.0 2,235 
  (2.3-3.7)   (3.2-5.2)   (8.4-11.6)   
Southern 2.6 3,527 3.6 3,138 9.6 3,142 
  (1.8-3.3)   (2.9-4.3)   (8.4-10.9)   
Northern 1.9 4,290 3.5 3,917 11.5 3,928 
  (1.4-2.4)   (2.8-4.2)   (10.4-12.6)   
       
National  2.1 13,277 3.5 12,035 9.9 12,045 
  (1.8-2.4)   (3.2-3.9)   (9.2-10.5)   
Note: results in brackets are 95% confidence intervals 
 
 
Small women are more likely to have low birth weight children than taller women.  Adolescent 
women are often found to be more malnourished than women who are 20 or older.  A significant 
opportunity for improving birth outcomes in Sierra Leone is in adolescent women. Adolescent 
fertility is high in Sierra Leone.   
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Analysis of the overall estimates of stunting, low MUAC and low BMI from the nutrition survey 
showed that adolescent Sierra Leone women are more malnourished than their older counterparts.  
Adolescents are about 1.5 times as likely to be stunted or with low BMI and 2.5 times as likely to 
have a low MUAC (figure 13).   
 
One of the major reasons for low birth weight of adolescent mothers is due to the fact that the 
pregnancy occurs before the women have completed their growth potential. In developing countries, 
especially in rural areas, women do not complete their growth until around the age of 20 years.  The 
recommended intervention for improving the health, nutrition and future birth outcomes for 
adolescents is to delay the first pregnancy until the woman has reached her full growth potential.  
Conclusions from the Standing Committee on Nutrition’s 6th report on the world nutrition 
situation state that improving women’s nutrition is critical for assuring women’s full potential health 
and development and to break the intergenerational cycle of growth failure.  Nutrition and family 
planning interventions exist and should be put to use to ensure women’s best health and nutritional 
status are realized.  
 
 

 
 
Figure 13:  Percent of non-pregnant women with low height, low MUAC and low BMI by age in 
groups 
 
 
The issues of overweight and obesity are increasingly identified in developing countries.  Sierra 
Leone is no exception.  The current nutrition survey has identified high levels of overweight status 
and obesity in non-pregnant women of reproductive age (Table 30). On average, one out of five 
women in Sierra Leone are overweight or obese. The lowest prevalence of overweight or obesity 
was found in Tonkolili and Kambia  (10%) while the highest prevalences were found in Western 
Rural and Freetown – Western Urban (>25%).  
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Table 30: Percent distribution of non-pregnant women by BMI category and district 
 
District <16 16-18.4 18.5-24.9 25.0-29.9 30.0+ Total % Total N 
Urban 1.0 5.7 58.8 22.1 12.4 100.0 1000 
        
Slums 1.0 6.9 68.5 17.2 6.4 100.0 839 
        
Rural 0.4 7.8 65.7 17.4 8.7 100.0 901 
        
Kenema 0.1 7.9 78.5 11.1 2.3 100.0 731 
        
Kailahun 0.8 8.0 76.8 11.8 2.5 100.0 712 
        
Kono 1.1 11.7 70.5 12.5 4.2 100.0 792 
        
Pujehun 0.4 9.3 72.4 14.0 4.0 100.0 756 
        
Bo 0.2 6.7 70.1 18.2 4.8 100.0 854 
        
Moyamba 0.3 10.9 76.2 9.1 3.5 100.0 744 
        
Bonthe 1.7 9.5 69.4 14.9 4.6 100.0 788 
        
Kambia 1.0 14.0 75.8 7.4 1.8 100.0 814 
        
Port Loko 0.5 12.5 73.8 10.9 2.3 100.0 770 
        
Koinadugu 0.2 7.6 78.4 11.3 2.5 100.0 804 
        
Tonkolili 0.6 9.9 78.9 8.5 2.1 100.0 777 
        
Bombali 0.4 10.9 75.5 10.9 2.4 100.0 763 
        
 
 
 
Table 31: Percent distribution of non-pregnant women by BMI category, region and national 
 
District <16 16-18.4 18.5-24.9 25.0-29.9 30.0+ Total % Total N 
Western 0.8 6.8 64.1 19.1 9.3 100.0 2740 
        
Eastern 0.7 9.3 75.1 11.8 3.0 100.0 2235 
        
Southern 0.6 9.0 71.9 14.2 4.2 100.0 3142 
        
Northern 0.6 11.0 76.5 9.8 2.2 100.0 3928 
        
Total 0.7 9.2 72.2 13.4 4.5 100.0 12000 
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Research on MUAC in adults has not found as conclusive of results as with MUAC in children. This 
is due to the difference of the growth velocity and life stage of children versus adults.  There are no 
clearly accepted cut-offs of MUAC measures in women for determination of severe or moderate 
acute malnutrition. The most recent cut-offs documented were from the WFP-UNHCR 
supplementary feeding guide 2009, but these do not relate to any clearly defined outcomes.  
 
As BMI is the more widely recognized indicator, it is important to demonstrate that there is a 
positive relation between MUAC and BMI.  Figure below presents the mean MUAC and confidence 
intervals for each BMI category from severe wasting (<16 BMI) to obese (30+ BMI).  The cut-off of 
221mm relates to a BMI of less than 17. As more data is collected on women’s nutrition it will 
become more clear on the urgency to ensure women’s health and nutrition not just for the 
individuals health, but for the health of the entire population.  
 
 

 
Figure 14: Mean MUAC and 95% confidence intervals in non-pregnant women by BMI category 
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Conclusions and Recommendations 
 
 Stunting was found at its highest rate at 34.1% at national level. It reflects the existence of 

chronic nutrition related problem in the country. The repercussion of chronic malnutrition 
is serious which ends up in reducing adulthood productivity, which eventually affects the 
development of the nation as a whole. It is concluded that malnutrition is pressing major 
development challenge in the country.  
 
It is difficult to address the problem with in short period as it requires ranges of 
interventions which should be supported by positive behavioral and practice change of the 
community at large, it is recommended to continue the existing feeding programs to reduce 
further damage in the mean time.  
 
Enhancing the current national food and nutrition policy objectives such as: growth 
monitoring and promotion, sustain high level coverage of public health intervention like 
vitamin A supplementation, immunization, improve infant and young child and 
complementary feeding among the community is encouraged to provide impact in the long 
run.  
 

 Trends of malnutrition in age revealed that MUAC address children in early age of life where 
it peaks at 6 – 12 months. MUAC is a good predictor of mortality than other 
anthropometric indicators. As described above chronic malnutrition is the cumulative effect 
through time. And the country cannot afford to see children getting malnourished further 
which interfere with their growth and contribute to stunting. Therefore, it is recommended 
to continue the existing nutrition program to address children in risk of mortality. High 
emphasis also needs to be given to the use of MUAC for admission in feeding programs.  
 
It is also imperative to achieve a high coverage of service delivery to meet the existing need, 
in order to address the problem in large scale. The recently launched free health care 
service can underpin the effect of nutrition program which will have a paramount effect in 
the life of children and pregnant and lactating women.  
 

 All forms of malnutrition were found high in the first two years of age. This period 
particularly, 6 – 23 is a critical age of onset of malnutrition where majority of childhood 
damages occurred. It is irreversible after this period. Therefore, it is highly recommended to 
consider children in this age group through improving infant and young child feeding practice 
and maternal education towards behavioral and practice changes.  
 

 Slum areas were found with low coverage of public health interventions as compare to the 
rest part of the country. Emphasis should be given to address those areas in future programs 
that would reduce the observed high prevalence of acute malnutrition in the area.  
 

 Vitamin A supplementation and deworming coverage was found high in this survey and to 
have effective preventions it is encouraged to continue the integrated programs that used to 
provide the service to get sustained high coverage. Districts with low performance should 
be encouraged to be improved for subsequent distribution rounds.  
 

 It is recommended to undertake nutrition surveys using SMART methodology on annual 
basis to track changes and see trends in malnutrition. At the same time it is advisable to use 
the four major domains used by Sierra Leone statistics office for DHS and MICS surveys for 
better comparison of results. 
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 Program data and key informant interview result showed that malnutrition reaches its peak 
in the month of June to July annually. To have a clear picture of the situation in the country, 
therefore, upcoming surveys should be undertaken in months of June and/or July.  
 

Recommendations for Following Surveys 
 
 The use of digital Seca electronic scale for measuring weight helped in improved weight data. 

The use of laptop computers to enter anthropometric data in the field also helped to 
monitor the field work and taking actions on spot which eventually contributed for 
improved quality of data. The use of both electronic scale and laptop should be integral part 
of upcoming nutrition surveys. 
 

 In order to overcome the problem in the middle of survey it is recommended to have 
trained reserve interviewer to accomplish the survey timely and reduce associated cost in 
case of withdraw of team members as it happened in this survey. 
 

 The use of Microtoise for measuring women height for calculation of BMI has a potential to 
reduce the quality of adult height measurement in rural setting where it found difficult to 
take measurements. Hence, height board for adult anthropometry should be used in future. 
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ANNEXES 

Annex 1 Standardization Exercise 
 
Annex Table1: Standardization test results 
 

Session 
number 

ID 
number 

Precision   Accuracy 

Height/ 
Length Weight 

MUAC 
cm   

Height/ 
Length Weight 

MUAC 
cm cm kg cm kg 

5 2 0.02 0.09 0.22   0.21 0.09 1.2 

1 13 0.15 0.06 0.47   2.99 0.06 2.45 

4 10 0.4 0.09 1.3   0.51 0.09 1.99 

2 10 0.51 0.09 1.67   0.68 0.09 3.52 

3 2 0.29 0.08 1.91   0.55 0.08 3.46 

3 1 0.65 0.07 1.72   0.69 0.07 2.54 

3 3 0.45 0.08 1.92   0.68 0.08 2.55 

4 9 0.57 0.07 1.86   0.49 0.07 2.12 

4 13 0.29 0.11 2.21   0.53 0.11 4.91 

1 2 1.01 0.07 1.55   1.5 0.07 2.24 

5 3 0.22 0.11 2.61   0.28 0.11 1.79 

3 5 0.4 0.05 2.65   0.38 0.05 3.56 

4 6 0.32 0.12 2.74   0.36 0.12 2.96 

5 4 0.22 0.25 2.78   0.2 0.25 3.49 

2 1 0.73 0.18 2.48   0.66 0.18 1.41 

2 12 0.26 0.09 3.09   0.39 0.09 4.27 

3 9 1.62 0.05 1.83   1.65 0.05 2.74 

2 9 1.12 0.14 2.29   1.25 0.14 2.73 

2 6 1.11 0.17 2.31   x 0.17 x 

2 7 0.74 0.13 2.76   0.92 0.13 4.06 

4 1 0.38 0.07 3.19   0.4 0.07 3.65 

1 9 0.99 0.07 2.64   1.21 0.07 2.78 

4 3 0.43 0.12 3.26   0.5 0.12 3.34 

2 2 0.48 0.13 3.27   0.48 0.13 4.47 

4 2 0.64 0.09 3.15   0.56 0.09 3.86 

1 10 0.95 0.11 2.85   1.26 0.11 2.52 

5 10 0.12 0.12 3.89   0.24 0.12 1.83 

5 5 1.2 0.06 3.02   1.35 0.06 2.86 

5 8 2.06 0.05 2.3   1.98 0.05 2.01 
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1 8 0.96 0.15 3.44   1.17 0.15 4.03 

2 8 0.57 0.11 3.9   0.72 0.11 5.53 

2 11 0.43 0.12 4.1   0.73 0.12 4.43 

2 13 1.83 0.1 2.76   2.03 0.1 3.83 

1 3 1.48 0.22 3.05   1.93 0.22 3.55 

4 4 0.44 0.09 4.43   0.43 0.09 5.31 

4 14 0.21 2.79 2   0.64 2.79 4.24 

4 5 0.69 0.08 4.53   0.69 0.08 4.45 

2 4 0.88 0.09 4.35   1.04 0.09 3.29 

5 7 0.41 0.06 4.89   0.52 0.06 5.97 

1 1 2.98 0.1 2.62   0.54 0.1 3.24 

3 12 4.89 0.02 1.12   4.82 0.02 2.95 

4 11 4.15 0.09 1.94   4.02 0.09 2.17 

1 15 0.61 0.73 4.91   1.19 0.73 6.48 

2 14 0.35 3.17 3.04   x 3.17 x 

3 8 5.91 x 0.92   5.79 x 1.95 

3 4 4.85 0.67 1.67   0.82 0.67 2.4 

1 11 4.72 0.14 2.39   4.83 0.14 2.55 

4 8 0.67 0.1 7.73   0.67 0.1 8.32 

3 7 3.46 0.04 5.03   3.35 0.04 4.44 

1 7 4.75 0.07 4.15   4.83 0.07 3.82 

3 6 3.83 0.15 5.01   x 0.15 x 

3 10 5.67 0.09 4.3   5.71 0.09 4.07 

4 12 2.92 0.25 8.02   2.88 0.25 8.01 

5 11 4.12 1.32 8.41   4.19 1.32 9.38 

1 12 0 0.03 16.5   0.57 0.03 16.61 

1 5 5.13 0.06 11.4   5.89 0.06 1.93 

2 5 5.36 0.92 10.43   4.76 0.92 12.67 

1 4 0.76 0.09 16.19   1.39 0.09 18.43 

1 16 x x x   1.13 x 21.24 

5 1 x 0.08 x   0.22 0.08 1.06 

4 7 11.16 1.73 7.89   11.18 1.73 8.6 

5 12 14.95 0.82 7.19   14.95 0.82 7.06 

3 11 35.95 36.78 1.86   35.97 36.78 3.19 

5 6 69.57 10.09 111.51   x 10.09 x 
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The Standardization of Anthropometry measure activities were conducted in six sessions, from 6th – 
8th of June 2010. Only interviewers that demonstrated their capacity to collect anthropometry data 
with acceptable levels of precision and accuracy compared to group mean (<5mm length/height and 
<5mm MUAC) should be recruited to work as anthropometrists. Each interviewer worked in a 
team of two persons to collect anthropometric measures. According to the results, none of the 64 
interviewers passed the standardization exercise, thus at the start of the survey little confidence 
could be had in the validity of their measures.   
 

Annex Table 2: List of team members  
 
Table 2- List of team members who conducted the data collection 
 
Team 
Number 

Name Position 

 
1 

ALLEN Daniel Team leader 
LENGOR Swaray Measurer 
Jattu Otterbein AssitantMeasurer 

   
 
2 

BANGURA abdul Team leader 
MORIE Sam Measurer 
Thomas Khalila Jokoje Assistant Measurer 

   
 
3 

Bio YANKUBA Team leader 
MASSAQUOI Soulaiman Measurer 
Turay Veronica ASHRATU Assistant Measurer  

   
 
4 

HARDING Tommy Peter A.B Team leader 
LEBBIE Marian Bondu Measurer 
SAWANEH Ibrahim Fayia Assistant Measurer 

   
 
5 

HARTLEY Isabella Sarian Team leader 
ROGERS Alhajie. N Measurer 
NGOBEH MANNAH Yaplima Assistant Measurer 

   
 
6 

Peter Ben KALLAY Team leader 
KOROMA Sylvia Waata Measurer 
JONNHY Jane Assistant Measurer 

   
 
7 

KAINE Edmund Chuchu Team leader 
JUNISA Hassan Frank Measurer 
SAWYIER NEE Caulker Fatmata Konima Assistant Measurer 

   
 
8 

Minah Joe Judius Team leader 
KAWIE Sia Mary Measurer 
TENNEH Sillah Assistant Measurer 

   
 
9 

KOROMA John A.Sullay Team leader 
FODAY Musah Ibrahim Measurer 
KAWA JABI Musu Winifred Assistant Measurer 

  
 
 

 

 
10 

John Patrick SESAY Team leader 
Kamara Fatmata Jebbeh Measurer 
JONES Margaret Rita Assistant Measurer 

   
 LAHAI Wongo Team leader 
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11 KPAKRA Augusta Jenneh Measurer 
SESAY Foday Mohammed Assistant Measurer 

   
 
12 

FOMBA Emmanuel Team leader 
KAMARA Abdul Karim Measurer 
SOUALE Joycelyn Jenneh Assistant Measurer 

   
 
13 

MAGBITY James Patrick Team leader 
EMMANUEL Joseph Saidu Measurer 
Gbappy Umu Nyalay Assistant Measurer 

   
 
14 

KAMARA Saidu Basil Team leader 
MAHOY SENTO Samuella Measurer 
BANGURA Bai Mahmoud Assistant Measurer 

   
 
15 

Yajah Musa Bockarie Team leader 
Massaquoi TULBERT Ibrahim Measurer 
NGEBEH James Assistant Measurer 

   
 
16 

MACCARTHY Muhamad Gerald Team leader 
SAFFA Catherine Measurer 
SALIM KAMARA Abubakar Assistant Measurer 

   
Supervisor for team 1 - 4 Elizabeth Fanta Kamara 
Supervisor for team 5 - 8 James Pong Moriba 
Supervisor for team 9 - 12 Kadiatu Fofanah 
Supervisor for team 13 - 16 Dr. Kinda S.Lamine and                          

Feimata  Russell 
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Annex Table 3: Distribution of teams for the data collection 
 
Number of households collected by team 
 
 
Domain  

Team number Total 
per 
domain 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

West urban 41 41 50 17 39 36 47 33 38 39 40 27 39 32 25 41 585 

West  slum 56 52 49 59 42 37 44 24 31 37 49 30 43 33 55 38 679 

Weste Rural  60 49 24 51 49 34 42 14 55 36 63 46 45 38 55 61 722 

Kenema  42 62 51 36 40 57 34 62 63 52 74 50 67 58 31 779 

Kailahun  83 40 37 40 51 37 46 39 25 42 57 53 37 39 76 65 767 

Kono  65 59 49 52 44 49 48 35 59 36 55 16 31 46 72 67 783 

Pujehun   67 52 51 71 46 52 58 51 57 105 66 57 45 80 57 915 

Bo  74 55 69 58 46 42 50 78 51 61 58 72 45 54 39 852 

Moyamba   64 66 59 69 55 54 58 52 56 141 63 40 46 45 67 935 

Bonthe   82 85 42 88 53 54 53 56 50 92 108  45 41 66 915 

Kambia   81 157 88 30 50 27 109 32 50 124 67  45 60 44 964 

Port Loko   31 56 26 102 88 83 68 85 74 88 94   53 45 893 

Koinadugu   75 110 47 65 49 58 49 59 53 53 32  71 82 73 876 

Tonkolili   101 84 58 116 82 59 59 27 50 86 59  26 105 44 956 

Bombali   72 76 103 30 26 83 82 74 81 23 70  68 48 43 879 

Total per team 305 930 1012 813 890 728 796 765 784 775 1089 863 414 646 909 781 12500 

Note: Two teams were dissolved during data collection; team 13 due to withdrawal of team members and disciplinary measures taken against team number 1.  
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Annex Table 4: Calendar of Local Events 
 
 

LOCAL /NATIONAL CALENDAR OF EVENTS 2006-2010     

  

SEASON RELIGIOUS HOLIDAYS/ OTHER 
CELEBRATIONS 

OTHER EVENTS LOCAL EVENTS MONTHS/ 
YEARS 

Age 
(Months) 

2010 

Rice planting season Pentecost Sunday   Bob Marley's Night: 
May 11 

May-10 1 

Start of rainy season Republic Day Free Health Care for under-five children, pregnant and 
lactating women    

Apr-10 2 

Easter Sunday: April 4     

Good Friday: April 2     

       Mar-10 3 
End of Harmattan Ash Wednesday: February 17th     Feb-10 4 

Valentine's Day: February 14th     

End of harvest season New Year January 1st     Jan-10 5 
            

  

  Christmas: December 25 2009 Paramount Chieftaincy Elections in 39 chiefdoms 
(between 15 and 28 of December) 

  Dec-09 6 

2009 

Start of Harmattan  Eid'l Adhar (2d pary Day): November 28 
2009  

2d Mami en pikin welbodi week (Mother and child 
health week) 

  Nov-09 7 

  All Saint's Day: November 1st 2009       
Start of Dry season and Start 
of rice harvest season 

      Oct-09 8 

  Eid'l Fitr (1st pray Day): September 21st 
2009 

    Sep-09 9 

  End of Ramadan: September 20th       
  Start of Ramadan: August 22 2009     Aug-09 10 
        Jul-09 11 
    Day of African Child: June 16   Jun-09 12 
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Rice planting season Pentecost: May 31st 1st Mami en pikin welbodi week (Mother and child 
health week) 

Bob Marley's Night: 
May 11 

May-09 13 

Start of rainy season and 
preparation of farmlands for 
rice planting 

Republic Day: April 27 2009     Apr-09 14 
Sunday Easter April 12     
Good Friday: April 10th     

        Mar-09 15 

End of Harmattan Ash Wednesday: February 25     Feb-09 16 
Valentine's Day: February 14th     

Harvesting Season for rice New Year: January 1st     Jan-09 17 
            

  

  Christmas: December 25     Dec-08 18 

2008 

  Eid'l Adhar (2d pray Day): December 9         
Start of Harmattan All saints Day: November 1st     Nov-08 19 

Start of rice harvest season Eid'l Fitr (1st Pray day): October 2d 2008     Oct-08 20 

  End of Ramadan: October 1st 2008         
  Start of Ramadan: September 2d     Sep-08 21 
        Aug-08 22 
    2d Local council Elections   Jul-08 23 
    Day of African Child: June 16   Jun-08 24 
Rice planting season Pentecost: May 11   Bob Marley's Night: 

May 11 
May-08 25 

Start of rainy season and 
preparation of farmlands for 
rice planting 

Republic Day: April 27 2008     Apr-08 26 

  Easter Sunday: March 23rd     Mar-08 27 

  Good Friday: March 21st     

End of Harmattan Valentine's Day: February 14th     Feb-08 28 

  Ash Wednesday: February 8th     

  New Year: January 1st     Jan-08 29 
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  Christmas: December 25     Dec-07 30 

  2007   Eid'l Adhar (2d Pray day): December 
20th 

        

Start of Harmattan All saints Day: November 1st     Nov-07 31 

Eid'L Fitr (1st Pray Day): October 13       
Start of Dry season and Start 
of rice harvest season 

End of Ramadan: October 12     Oct-07 32 

  Start of Ramadan: September 13th End of Presidential and Parliamentary Elections   Sep-07 33 
    Beginning of Presidential and Parliamentary Elections   Aug-07 34 
        Jul-07 35 
    Day of African Child: June 16   Jun-07 36 

Rice planting season Pentecost: May 27th   Bob Marley's Night: 
May 11 

May-07 37 

Start of rainy season and 
preparation of farmlands for 
rice planting 

Republic Day: April 27 2007     Apr-07 38 
Easter Sunday: April 8th     
Good Friday: April 6th     

      End of Voter 
registration  

Mar-07 39 

End of Harmattan Valentine's Day: February 14th   Beginning ofVoter 
registration 

Feb-07 40 

Ash Wednesday: February 21st     
Start of Dry season and Start 
of rice harvest season 

New Year     Jan-07 41 

             
  Christmas: December 25     Dec-06 42 

2006 

  Eid'l Adhar (2d Pray Day): December 10     
Start of Harmattan All saints Day: November 1st     Nov-06 43 
  Eid'l Fitr(1st Pray Day): October 24th     Oct-06 44 
Beginning of Dry Season End of Ramadan: October 23rd     
  Start of ramadan: September 24     Sep-06 45 
        Aug-06 46 
        Jul-06 47 
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  Pentecost: June 4th Day of African Child: June 16   Jun-06 48 
Rice planting season     Bob Marley's Night: 

May 11 
May-06 49 

Start of rainy season and 
preparation of farmlands for 
rice planting 

Republic Day: April 27 2006     Apr-06 50 

  Easter Sunday: April 16th     
  Good Friday: April 14th     
  Ash Wednesday: March 1st     Mar-06 51 
End of Harmattan Valentine's Day: February 14th     Feb-06 52 
  Eid'l Adhar (2d Pray Day): January 21st     Jan-06 53 

  New Year: January 1st       
            

  

  Christmas: December 25     Dec-05 54 

2005 

  Eid'l Fitr (1st Pray Day): November 3rd       
Start of Harmattan End of Ramadan: November 2d     Nov-05 55 
Start of Dry season and Start 
of rice harvest season 

Beginning of Ramadan: October 4th     Oct-05 56 

        Sep-05 57 
        Aug-05 58 
        Jul-05 59 

 
Note: this local calendar of events was changed on monthly basis, from June to August.  
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Annex Table 5: Data Quality Report 
 
Standard/Reference used for z-score calculation: WHO standards 2006 
(If it is not mentioned, flagged data is included in the evaluation. Some parts of this plausibility report are more 
for advanced users and can be skipped for a standard evaluation)  
 
Overall data quality  
Criteria                 Flags* Unit  Good  Accept   Poor   Unacceptable  Score  
 
Missing/Flagged data     Incl    %    0-2.5 >2.5-5.0 >5.0-10   >10  
(% of in-range subjects)                0      5        10      20         0 (1.1 %)  
Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001    <0.000  
(Significant chi square)                0      2        4       10         0 (p=0.573)  
Overall Age distrib      Incl    p    >0.1  >0.05    >0.001    <0.000  
(Significant chi square)                0      2        4       10         10 (p=0.000)  
Dig pref score - weight  Incl    #    0-5   5-10     10-20     > 20  
                                        0     2         4        10        0 (1)  
Dig pref score - height  Incl    #    0-5   5-10     10-20     > 20  
                                        0     2         4        10        0 (2)  
Standard Dev WHZ         Excl    SD   <1.1  <1.15    <1.20     >1.20  
                                        0     2         6        20        0 (1.05)  
Skewness  WHZ            Excl    #    <±1.0 <±2.0    <±3.0     >±3.0  
                                        0     1         3         5        0 (-0.15)  
Kurtosis  WHZ            Excl    #    <±1.0 <±2.0    <±3.0     >±3.0  
                                        0     1         3         5        0 (-0.11)  
Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001    <0.000  
                                        0     1         3         5        0 (p=0.568)  
Timing                   Excl   Not determined yet  
                                        0     1         3         5  
OVERALL SCORE WHZ =                    0-5   5-10     10-15    >15         10 %  

 
At the moment the overall score of this survey is 10 %, this is acceptable.  
 
There were no duplicate entries detected.  
 
Missing data:  
SEX: Line=2728/ID=1, Line=4816/ID=5, Line=5087/ID=1, Line=5618/ID=3, Line=5623/ID=1, 
Line=5649/ID=3, Line=5654/ID=1WEIGHT: Line=87/ID=7, Line=633/ID=4, Line=1113/ID=5, 
Line=2103/ID=11, Line=2152/ID=9, Line=2280/ID=4, Line=2297/ID=4, Line=2301/ID=6, Line=2726/ID=10, 
Line=3308/ID=7, Line=3606/ID=5, Line=3894/ID=2, Line=3902/ID=3, Line=3978/ID=3, Line=4637/ID=4, 
Line=4781/ID=8, Line=5400/ID=5, Line=6331/ID=2, Line=6472/ID=1, Line=6475/ID=2, Line=6478/ID=1, 
Line=6975/ID=7, Line=7442/ID=3, Line=7584/ID=2, Line=7790/ID=5, Line=7795/ID=8, Line=7852/ID=5, 
Line=8321/ID=3, Line=8435/ID=12, Line=9022/ID=9, Line=9029/ID=3, Line=9170/ID=8, Line=10210/ID=2, 
Line=10723/ID=4, Line=11734/ID=2, Line=11735/ID=1, Line=11868/ID=8, Line=11898/ID=3, 
Line=12144/ID=3, Line=12145/ID=2, Line=12206/ID=6, Line=12738/ID=7, Line=14014/ID=1HEIGHT: 
Line=87/ID=7, Line=633/ID=4, Line=1113/ID=5, Line=2103/ID=11, Line=2152/ID=9, Line=2280/ID=4, 
Line=2297/ID=4, Line=2301/ID=6, Line=2726/ID=10, Line=3308/ID=7, Line=3606/ID=5, Line=3894/ID=2, 
Line=3902/ID=3, Line=3978/ID=3, Line=4637/ID=4, Line=4781/ID=8, Line=5400/ID=5, Line=6331/ID=2, 
Line=6472/ID=1, Line=6475/ID=2, Line=6478/ID=1, Line=6754/ID=8, Line=6975/ID=7, Line=7442/ID=3, 
Line=7584/ID=2, Line=7790/ID=5, Line=7795/ID=8, Line=7852/ID=5, Line=8321/ID=3, Line=9022/ID=9, 
Line=9029/ID=3, Line=9170/ID=8, Line=10210/ID=2, Line=10723/ID=4, Line=11734/ID=2, 
Line=11735/ID=1, Line=11868/ID=8, Line=11898/ID=3, Line=12144/ID=3, Line=12145/ID=2, 
Line=12206/ID=6, Line=12738/ID=7, Line=14014/ID=1 
 
 
Percentage of values flagged with SMART flags:WHZ:  1.1 %, HAZ:  2.7 %, WAZ:  1.1 %     
 
 
Age distribution:  
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Month 6  : ################################# 
Month 7  : ########################################################### 
Month 8  : #################################################### 
Month 9  : ################################################## 
Month 10 : ####################################### 
Month 11 : ######################################## 
Month 12 : ############################################ 
Month 13 : ################################################# 
Month 14 : ############################################## 
Month 15 : ############################################ 
Month 16 : ########################################## 
Month 17 : ######################################### 
Month 18 : ################################################ 
Month 19 : ######################################## 
Month 20 : ########################################### 
Month 21 : ######################################### 
Month 22 : #################################### 
Month 23 : ################################### 
Month 24 : ######################################## 
Month 25 : ################################################### 
Month 26 : ############################################### 
Month 27 : ############################################ 
Month 28 : ########################################## 
Month 29 : ################################### 
Month 30 : ########################################## 
Month 31 : ############################################ 
Month 32 : ################################### 
Month 33 : ################################## 
Month 34 : ##################################### 
Month 35 : #################################### 
Month 36 : ############################################ 
Month 37 : ################################################ 
Month 38 : ################################################# 
Month 39 : ############################################ 
Month 40 : ####################################### 
Month 41 : ############################### 
Month 42 : #################################### 
Month 43 : ############################### 
Month 44 : ################################ 
Month 45 : ############################ 
Month 46 : ######################### 
Month 47 : ############################## 
Month 48 : ###################################### 
Month 49 : ################################# 
Month 50 : ###################################### 
Month 51 : ######################################## 
Month 52 : #################################### 
Month 53 : ############################# 
Month 54 : ########################### 
Month 55 : ##################### 
Month 56 : ######################### 
Month 57 : ###################### 
Month 58 : ########################### 
Month 59 : ############################ 
Month 60 : ########## 
 
Age ratio of 6-29 months to 30-59 months: 1.04 (The value should be around 1.0).  
 
Statistical evaluation of sex and age ratios (using Chi squared statistic):  
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Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12    1657/1442.0 (1.1)    1720/1457.0 (1.2)    3377/2899.0 (1.2)    0.96 
18 to 29     12    1475/1406.0 (1.0)    1502/1420.0 (1.1)    2977/2826.0 (1.1)    0.98 
30 to 41     12    1423/1363.0 (1.0)    1464/1376.0 (1.1)    2887/2739.0 (1.1)    0.97 
42 to 53     12    1196/1341.0 (0.9)    1147/1355.0 (0.8)    2343/2696.0 (0.9)    1.04 
54 to 59      6    464/663.3 (0.7)    445/670.0 (0.7)    909/1333.0 (0.7)    1.04 
-------------------------------------------------------------------------------------  
6  to 59     54    6215/6247.0 (1.0)    6278/6247.0 (1.0)                       0.99 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
 
Overall sex ratio: p = 0.573 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
Overall age distribution for boys: p = 0.000 (significant difference) 
Overall age distribution for girls: p = 0.000 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
 
Digit preference Weight:  
 
Digit .0  : ############################################################ 
Digit .1  : ############################################################### 
Digit .2  : ############################################################### 
Digit .3  : ############################################################## 
Digit .4  : ############################################################### 
Digit .5  : ################################################################ 
Digit .6  : ############################################################# 
Digit .7  : ############################################################## 
Digit .8  : ############################################################## 
Digit .9  : ############################################################# 
 
Digit Preference Score: 1 (0-5 good, 5-10 acceptable, 10-20 poor and > 20 unacceptable)  
 
 
Digit preference Height:  
 
Digit .0  : ######################################################### 
Digit .1  : ########################################################## 
Digit .2  : ############################################################### 
Digit .3  : ############################################################# 
Digit .4  : ########################################################### 
Digit .5  : ######################################################### 
Digit .6  : ########################################################### 
Digit .7  : ###################################################### 
Digit .8  : ################################################### 
Digit .9  : ################################################ 
 
Digit Preference Score: 2 (0-5 good, 5-10 acceptable, 10-20 poor and > 20 unacceptable)  
 
 
Digit preference MUAC:  
 
Digit .0  : ###################################################### 
Digit .1  : ############################################################ 
Digit .2  : ############################################################# 
Digit .3  : ############################################################# 
Digit .4  : ############################################################### 
Digit .5  : ########################################################### 
Digit .6  : ########################################################### 
Digit .7  : ########################################################### 
Digit .8  : ######################################################### 



 

68 

Digit .9  : ########################################################### 
 
Digit Preference Score: 1 (0-5 good, 5-10 acceptable, 10-20 poor and > 20 unacceptable)  
 
 
 
 
 
 
Evaluation of Standard deviation, Normal distribution, Skewness and Kurtosis using the 3 exclusion 
(Flag) procedures  
 
.                                    no exclusion     exclusion from    exclusion from  
.                                                     reference mean     observed mean  
.                                                   (EPI Info 6 flags)   (SMART flags)   
WHZ  
Standard Deviation SD:                      1.11             1.10          1.05  
(The SD should be between 0.8 and 1.2)  
Prevalence (< -2)  
observed:                                   7.5%             7.4%             6.7%  
calculated with current SD:                 7.3%             7.0%             5.9%  
calculated with a SD of 1:                  5.3%             5.3%             5.1%  
 
HAZ  
Standard Deviation SD:                      1.32             1.29             1.14  
(The SD should be between 0.8 and 1.2)  
Prevalence (< -2)  
observed:                                  35.5%            35.4%            35.4%  
calculated with current SD:                36.1%            35.5%            34.9%  
calculated with a SD of 1:                 31.8%            31.6%            33.0%  
 
WAZ  
Standard Deviation SD:                      1.09             1.09             1.03  
(The SD should be between 0.8 and 1.2)  
Prevalence (< -2)  
observed:                                  19.3%            19.3%            18.9%  
calculated with current SD:                21.1%            21.0%            19.5%  
calculated with a SD of 1:                 19.1%            19.1%            18.8%  
 
Results for Shapiro-Wilk test for normally (Gaussian) distributed data:  
WHZ                                     p= 0.000         p= 0.000         p= 0.000  
HAZ                                     p= 0.000         p= 0.000         p= 0.000  
WAZ                                     p= 0.000         p= 0.000         p= 0.000  
(If p < 0.05 then the data are not normally distributed. If p > 0.05 you can consider the data 
normally distributed)  
 
Skewness  
WHZ                                        -0.30            -0.25            -0.15  
HAZ                                         0.49             0.45             0.06  
WAZ                                        -0.21            -0.19            -0.13  
If the value is:  
-below minus 2 there is a relative excess of wasted/stunted/underweight subjects in the sample  
-between minus 2 and minus 1, there may be a relative excess of wasted/stunted/underweight 
subjects in the sample.  
-between minus 1 and plus 1, the distribution can be considered as symmetrical.  
-between 1 and 2, there may be an excess of obese/tall/overweight subjects in the sample.  
-above 2, there is an excess of obese/tall/overweight subjects in the sample  
 
Kurtosis  
WHZ                                         0.80             0.51            -0.11  
HAZ                                         3.65             1.68            -0.28  
WAZ                                         0.81             0.72            -0.05  
(Kurtosis characterizes the relative peakedness or flatness compared with the normal 
distribution, positive kurtosis indicates a relatively peaked distribution, negative kurtosis 
indicates a relatively flat distribution)  
If the value is:  
-above 2 it indicates a problem. There might have been a problem with data collection or 
sampling.  
-between 1 and 2, the data may be affected with a problem.  
-less than an absolute value of 1 the distribution can be considered as normal.  

 
Test if cases are randomly distributed or aggregated over the clusters by calculation of the Index of 
Dispersion (ID) and comparison with the Poisson distribution for: 
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WHZ < -2: ID=0.93 (p=0.568) 
WHZ < -3: ID=0.71 (p=0.874) 
Edema:   ID=2.77 (p=0.000) 
GAM:      ID=0.96 (p=0.524) 
SAM:      ID=0.93 (p=0.584) 
HAZ < -2: ID=3.70 (p=0.000) 
HAZ < -3: ID=2.50 (p=0.000) 
WAZ < -2: ID=2.39 (p=0.000) 
WAZ < -3: ID=1.86 (p=0.003) 
 
Subjects with SMART flags are excluded from this analysis.  
 
The Index of Dispersion (ID) indicates the degree to which the cases are aggregated into certain clusters (the 
degree to which there are "pockets"). If the ID is less than 1 and p < 0.05 it indicates that the cases are 
UNIFORMLY distributed among the clusters. If the p value is higher than 0.05 the cases appear to be randomly 
distributed among the clusters, if p is less than 0.05 the cases are aggregated into certain cluster (there appear to 
be pockets of cases). If this is the case for Edema but not for WHZ then aggregation of GAM and SAM cases is 
due to inclusion of oedematous cases in GAM and SAM estimates. 
 
 
Are the data of the same quality at the beginning and the end of the clusters?  
Evaluation of the SD for WHZ depending upon the order the cases are measured within each cluster (if one 
cluster per day is measured then this will be related to the time of the day the measurement is made).  
 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 0.80 (n=31, f=0)    
02: 1.08 (n=29, f=0)  ############  
03: 1.02 (n=29, f=1)  #########  
04: 1.07 (n=27, f=0)  ###########  
05: 1.07 (n=30, f=0)  ###########  
06: 1.14 (n=29, f=0)  ##############  
07: 1.04 (n=31, f=0)  ##########  
08: 1.08 (n=28, f=0)  ############  
09: 1.02 (n=29, f=0)  #########  
10: 1.15 (n=28, f=0)  ###############  
11: 1.12 (n=29, f=0)  #############  
12: 0.93 (n=30, f=0)  ######  
13: 1.14 (n=29, f=0)  ##############  
14: 1.15 (n=29, f=0)  ###############  
15: 0.94 (n=29, f=0)  ######  
16: 0.86 (n=27, f=0)  ##  
17: 1.33 (n=25, f=1)  ######################  
18: 1.08 (n=30, f=0)  ############  
19: 1.52 (n=28, f=2)  ##############################  
20: 1.31 (n=29, f=1)  #####################  
21: 1.24 (n=26, f=0)  ###################  
22: 0.91 (n=29, f=0)  ####  
23: 1.07 (n=24, f=1)  ###########  
24: 1.35 (n=30, f=0)  #######################  
25: 1.07 (n=22, f=0)  ###########  
26: 1.32 (n=23, f=1)  ######################  
27: 1.12 (n=26, f=0)  #############  
28: 1.43 (n=23, f=2)  ##########################  
29: 0.97 (n=25, f=0)  #######  
30: 0.97 (n=27, f=0)  #######  
31: 1.16 (n=26, f=0)  ###############  
32: 1.04 (n=28, f=0)  ##########  
33: 1.06 (n=26, f=0)  ###########  
34: 1.00 (n=26, f=0)  ########  
35: 0.99 (n=26, f=1)  ########  
36: 0.87 (n=29, f=0)  ###  
37: 1.15 (n=27, f=0)  ###############  
38: 0.87 (n=24, f=0)  ###  
39: 0.90 (n=27, f=0)  ####  
40: 1.16 (n=27, f=0)  ###############  
41: 1.17 (n=28, f=0)  ################  
42: 1.15 (n=29, f=0)  ###############  
43: 1.11 (n=27, f=1)  #############  
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44: 0.99 (n=29, f=0)  ########  
45: 1.21 (n=24, f=1)  #################  
46: 0.75 (n=28, f=0)    
47: 1.28 (n=28, f=0)  ####################  
48: 1.00 (n=27, f=0)  ########  
49: 1.07 (n=30, f=0)  ############  
50: 1.07 (n=26, f=0)  ############  
51: 1.52 (n=23, f=0)  ##############################  
52: 1.15 (n=28, f=0)  ###############  
53: 0.96 (n=26, f=0)  #######  
54: 0.79 (n=28, f=0)    
55: 0.99 (n=31, f=0)  ########  
56: 1.01 (n=25, f=0)  #########  
57: 0.91 (n=26, f=0)  #####  
58: 1.05 (n=26, f=0)  ##########  
59: 1.15 (n=28, f=1)  ###############  
60: 1.09 (n=28, f=0)  ############  
61: 1.29 (n=27, f=1)  #####################  
62: 0.90 (n=27, f=0)  ####  
63: 1.45 (n=30, f=2)  ###########################  
64: 0.93 (n=29, f=0)  ######  
65: 1.14 (n=28, f=0)  ##############  
66: 0.92 (n=26, f=0)  #####  
67: 1.07 (n=29, f=0)  ###########  
68: 1.14 (n=29, f=0)  ##############  
69: 1.15 (n=25, f=0)  ###############  
70: 1.17 (n=27, f=0)  ###############  
71: 1.06 (n=26, f=0)  ###########  
72: 0.93 (n=28, f=0)  #####  
73: 0.96 (n=27, f=0)  #######  
74: 1.14 (n=28, f=0)  ##############  
75: 0.79 (n=26, f=0)    
76: 1.19 (n=29, f=1)  ################  
77: 1.17 (n=29, f=0)  ################  
78: 0.80 (n=27, f=0)    
79: 0.91 (n=28, f=0)  #####  
80: 0.96 (n=28, f=0)  #######  
81: 1.00 (n=26, f=0)  #########  
82: 0.98 (n=28, f=0)  #######  
83: 0.75 (n=27, f=0)    
84: 1.23 (n=26, f=0)  ##################  
85: 1.09 (n=27, f=0)  ############  
86: 1.11 (n=29, f=0)  #############  
87: 0.86 (n=29, f=0)  ###  
88: 1.28 (n=29, f=1)  ####################  
89: 0.91 (n=24, f=0)  #####  
90: 1.19 (n=28, f=0)  ################  
91: 0.92 (n=26, f=0)  #####  
92: 0.92 (n=26, f=0)  #####  
93: 0.98 (n=30, f=0)  ########  
94: 1.10 (n=26, f=1)  #############  
95: 0.96 (n=28, f=0)  #######  
96: 1.44 (n=26, f=1)  ###########################  
97: 1.39 (n=29, f=1)  #########################  
98: 1.06 (n=26, f=0)  ###########  
99: 1.26 (n=28, f=0)  ###################  
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
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Analysis by Team  
Team   1  10  11  12  13  14  15  16  2  3  4 
 5  6  7  8  9   
n =   305  775  1089  863  414  646  909  781  930  1012  813 
 890  728  796  765  784   
 
Percentage of values flagged with SMART flags:  
WHZ:   2.0  2.1  1.0  0.9  2.0  2.2  1.4  2.5  1.1  1.1  2.4
  1.0  1.4  2.0  1.3  2.6  
HAZ:   3.0  3.0  3.8  3.5  4.4  3.3  4.5  2.4  2.3  1.7  4.1
  1.5  2.3  4.0  2.8  3.3  
WAZ:   1.3  1.4  1.4  0.9  2.7  1.9  2.1  1.8  1.2  0.5  2.4
  1.1  1.2  2.0  1.2  2.4  
 
Age ratio of 6-29 months to 30-59 months:  
  1.05 1.15 1.12 1.13 1.06 0.95 0.98 1.14 0.92 0.98 0.93
 0.91 1.02 1.08 1.14 1.09  
 
Sex ratio (male/female):  
  1.05 1.13 1.08 0.88 1.05 0.93 0.91 0.92 1.01 0.95 1.03
 0.99 0.93 0.99 0.98 1.09  
Digit preference Weight (%):  
.0  :   11  9  10  10  9  10  9  10  10  10  10 
 9  9  9  10  10   
.1  :   10  11  10  10  11  10  11  11  9  9  10 
 11  10  8  11  10   
.2  :   10  12  9  10  11  10  10  11  10  10  10 
 10  10  11  10  10   
.3  :   8  11  10  9  10  9  11  9  10  11  10 
 11  10  11  9  10   
.4  :   10  9  10  10  10  10  10  11  11  10  10 
 10  10  10  9  11   
.5  :   9  10  10  10  12  10  10  11  10  10  10 
 10  10  11  11  10   
.6  :   11  10  10  9  9  10  10  9  10  10  11 
 9  10  11  10  9   
.7  :   10  9  11  11  9  11  11  10  10  10  9 
 11  10  10  10  8   
.8  :   10  9  10  11  11  10  9  9  11  9  10 
 10  11  10  10  10   
.9  :   12  9  10  10  8  8  9  9  9  10  10 
 10  10  10  10  11   
DPS:   4 4 1 2 4 3 3 3 1 2 1
 2 1 3 2 3  
Digit preference score (0-5 good, 5-10 acceptable, 10-20 poor and > 20 unacceptable)  
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Digit preference Height (%):  
.0  :   8  11  9  9  8  10  10  14  9  10  10 
 12  9  9  10  9   
.1  :   11  10  10  11  10  12  10  10  12  11  8 
 11  9  9  10  11   
.2  :   12  11  11  13  10  12  12  11  10  10  10 
 12  11  11  10  11   
.3  :   12  9  12  11  11  11  12  10  10  10  12 
 9  12  12  10  11   
.4  :   11  11  10  10  9  11  11  11  9  11  11 
 10  11  11  11  10   
.5  :   6  11  11  10  12  9  10  10  10  9  11 
 10  8  9  11  11   
.6  :   12  9  10  10  12  10  10  11  11  10  10 
 11  12  11  10  10   
.7  :   12  11  9  9  10  9  9  9  9  10  11 
 9  10  9  9  10   
.8  :   8  9  9  10  8  8  8  8  9  10  9 
 9  9  10  9  8   
.9  :   7  8  8  8  10  9  8  7  9  9  9 
 9  9  9  10  9   
DPS:   8 4 3 4 5 5 5 6 3 3 3
 4 4 3 2 3  
Digit preference score (0-5 good, 5-10 acceptable, 10-20 poor and > 20 unacceptable)  
 
Digit preference MUAC (%):  
.0  :   7  8  9  9  7  7  11  11  8  10  9 
 10  8  8  9  11   
.1  :   16  11  10  10  10  10  11  10  9  10  8 
 10  10  10  10  11   
.2  :   16  10  10  9  13  10  12  10  10  11  11 
 9  11  10  11  9   
.3  :   12  10  11  10  10  11  9  10  11  9  11 
 9  10  10  11  10   
.4  :   11  11  10  11  9  12  10  11  10  11  11 
 10  11  10  11  10   
.5  :   9  9  10  9  10  10  9  12  11  10  12 
 11  9  9  10  10   
.6  :   9  11  9  11  10  9  8  9  10  11  8 
 11  10  13  10  9   
.7  :   8  11  10  10  9  9  8  9  11  10  11 
 10  10  9  10  10   
.8  :   6  10  11  10  10  11  10  10  10  8  8 
 9  11  11  8  9   
.9  :   5  10  11  10  11  11  11  9  10  10  10 
 10  9  10  10  10   
DPS:   13 3 2 3 5 4 4 3 3 3 5
 2 3 4 3 2  
Digit preference score (0-5 good, 5-10 acceptable, 10-20 poor and > 20 unacceptable)  
 
Standard deviation of WHZ:  
SD    1.14   1.18   1.12   1.07   1.14   1.15   1.13   1.12   1.02   1.15   1.09 
  1.09   1.09   1.02   1.06   1.19   
Prevalence (< -2) observed:  
%    7.2    8.1    8.5    7.4    7.6    6.9   10.5    7.4    5.6    8.4    6.5 
   6.3    8.8    5.0    5.9    8.6   
Prevalence (< -2) calculated with current SD:  
%    7.8    9.2    7.9    7.1    8.3    7.2    9.1    8.1    4.3    7.4    6.4 
   7.2    7.5    4.8    5.7    9.4   
Prevalence (< -2) calculated with a SD of 1:  
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%    5.2    5.9    5.7    5.7    5.7    4.6    6.5    5.9    4.0    4.7    4.9 
   5.6    5.8    4.4    4.7    5.9   
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Standard deviation of HAZ:  
SD    1.25   1.36   1.46   1.32   1.39   1.36   1.43   1.26   1.22   1.24   1.31 
  1.26   1.22   1.28   1.26   1.40   
observed:  
%   33.1   43.5   32.4   36.8   42.0   36.3   37.4   28.3   31.2   43.0   39.6 
  34.3   26.6   30.1   36.1   38.2   
calculated with current SD:  
%   32.5   42.6   34.4   35.4   42.3   38.1   37.7   29.7   30.8   40.8   40.7 
  33.6   29.2   31.1   37.3   39.9   
calculated with a SD of 1:  
%   28.6   40.0   27.9   31.0   39.4   34.0   32.7   25.2   27.0   38.7   37.8 
  29.7   25.1   26.4   34.1   36.0   
 
 
Statistical evaluation of sex and age ratios (using Chi squared statistic) for:  
Team 1:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12      51/36.2 (1.4)      36/34.6 (1.0)      87/70.8 (1.2)    1.42 
18 to 29     12      29/35.3 (0.8)      40/33.7 (1.2)      69/69.0 (1.0)    0.73 
30 to 41     12      41/34.2 (1.2)      34/32.7 (1.0)      75/66.9 (1.1)    1.21 
42 to 53     12      27/33.7 (0.8)      23/32.2 (0.7)      50/65.8 (0.8)    1.17 
54 to 59      6       8/16.6 (0.5)      16/15.9 (1.0)      24/32.6 (0.7)    0.50 
-------------------------------------------------------------------------------------  
6  to 59     54    156/152.5 (1.0)    149/152.5 (1.0)                       1.05 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
 
Overall sex ratio: p = 0.689 (boys and girls equally represented) 
Overall age distribution: p = 0.029 (significant difference) 
Overall age distribution for boys: p = 0.006 (significant difference) 
Overall age distribution for girls: p = 0.421 (as expected) 
Overall sex/age distribution: p = 0.001 (significant difference) 
 
Team 2:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12     116/95.4 (1.2)     103/84.5 (1.2)    219/179.8 (1.2)    1.13 
18 to 29     12      97/93.0 (1.0)      99/82.3 (1.2)    196/175.3 (1.1)    0.98 
30 to 41     12      83/90.1 (0.9)      68/79.8 (0.9)    151/169.9 (0.9)    1.22 
42 to 53     12      93/88.7 (1.0)      73/78.5 (0.9)    166/167.2 (1.0)    1.27 
54 to 59      6      22/43.9 (0.5)      21/38.8 (0.5)      43/82.7 (0.5)    1.05 
-------------------------------------------------------------------------------------  
6  to 59     54    411/387.5 (1.1)    364/387.5 (0.9)                       1.13 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.091 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
Overall age distribution for boys: p = 0.003 (significant difference) 
Overall age distribution for girls: p = 0.001 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 3:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12    149/130.9 (1.1)    151/121.6 (1.2)    300/252.4 (1.2)    0.99 
18 to 29     12    135/127.6 (1.1)    141/118.5 (1.2)    276/246.1 (1.1)    0.96 
30 to 41     12    127/123.7 (1.0)    114/114.9 (1.0)    241/238.6 (1.0)    1.11 
42 to 53     12    119/121.7 (1.0)     87/113.1 (0.8)    206/234.8 (0.9)    1.37 
54 to 59      6      34/60.2 (0.6)      31/55.9 (0.6)     65/116.1 (0.6)    1.10 
-------------------------------------------------------------------------------------  
6  to 59     54    564/544.0 (1.0)    524/544.0 (1.0)                       1.08 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.225 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
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Overall age distribution for boys: p = 0.006 (significant difference) 
Overall age distribution for girls: p = 0.000 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 4:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12     113/93.5 (1.2)    131/106.5 (1.2)    244/200.0 (1.2)    0.86 
18 to 29     12     100/91.2 (1.1)    113/103.8 (1.1)    213/195.0 (1.1)    0.88 
30 to 41     12      98/88.4 (1.1)     88/100.6 (0.9)    186/189.0 (1.0)    1.11 
42 to 53     12      71/87.0 (0.8)     108/99.0 (1.1)    179/186.0 (1.0)    0.66 
54 to 59      6      21/43.0 (0.5)      19/49.0 (0.4)      40/92.0 (0.4)    1.11 
-------------------------------------------------------------------------------------  
6  to 59     54    403/431.0 (0.9)    459/431.0 (1.1)                       0.88 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.056 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
Overall age distribution for boys: p = 0.000 (significant difference) 
Overall age distribution for girls: p = 0.000 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 5:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12      49/49.2 (1.0)      62/46.9 (1.3)     111/96.1 (1.2)    0.79 
18 to 29     12      53/48.0 (1.1)      49/45.7 (1.1)     102/93.7 (1.1)    1.08 
30 to 41     12      51/46.5 (1.1)      47/44.3 (1.1)      98/90.8 (1.1)    1.09 
42 to 53     12      42/45.7 (0.9)      34/43.6 (0.8)      76/89.3 (0.9)    1.24 
54 to 59      6      17/22.6 (0.8)      10/21.6 (0.5)      27/44.2 (0.6)    1.70 
-------------------------------------------------------------------------------------  
6  to 59     54    212/207.0 (1.0)    202/207.0 (1.0)                       1.05 

 
 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.623 (boys and girls equally represented) 
Overall age distribution: p = 0.015 (significant difference) 
Overall age distribution for boys: p = 0.614 (as expected) 
Overall age distribution for girls: p = 0.009 (significant difference) 
Overall sex/age distribution: p = 0.003 (significant difference) 
 
Team 6:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12      85/72.4 (1.2)      91/77.5 (1.2)    176/149.9 (1.2)    0.93 
18 to 29     12      63/70.6 (0.9)      75/75.6 (1.0)    138/146.1 (0.9)    0.84 
30 to 41     12      73/68.4 (1.1)      80/73.2 (1.1)    153/141.6 (1.1)    0.91 
42 to 53     12      67/67.3 (1.0)      59/72.1 (0.8)    126/139.4 (0.9)    1.14 
54 to 59      6      24/33.3 (0.7)      29/35.6 (0.8)      53/68.9 (0.8)    0.83 
-------------------------------------------------------------------------------------  
6  to 59     54    312/323.0 (1.0)    334/323.0 (1.0)                       0.93 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.387 (boys and girls equally represented) 
Overall age distribution: p = 0.028 (significant difference) 
Overall age distribution for boys: p = 0.205 (as expected) 
Overall age distribution for girls: p = 0.159 (as expected) 
Overall sex/age distribution: p = 0.010 (significant difference) 
 
Team 7:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12    109/100.7 (1.1)    152/110.2 (1.4)    261/210.9 (1.2)    0.72 
18 to 29     12      96/98.2 (1.0)     92/107.5 (0.9)    188/205.6 (0.9)    1.04 
30 to 41     12     104/95.2 (1.1)    116/104.1 (1.1)    220/199.3 (1.1)    0.90 
42 to 53     12      87/93.6 (0.9)     78/102.5 (0.8)    165/196.1 (0.8)    1.12 
54 to 59      6      38/46.3 (0.8)      37/50.7 (0.7)      75/97.0 (0.8)    1.03 
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-------------------------------------------------------------------------------------  
6  to 59     54    434/454.5 (1.0)    475/454.5 (1.0)                       0.91 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.174 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
Overall age distribution for boys: p = 0.475 (as expected) 
Overall age distribution for girls: p = 0.000 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 8:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12      97/86.8 (1.1)     119/94.4 (1.3)    216/181.2 (1.2)    0.82 
18 to 29     12     106/84.6 (1.3)      94/92.1 (1.0)    200/176.7 (1.1)    1.13 
30 to 41     12      77/82.0 (0.9)      97/89.2 (1.1)    174/171.2 (1.0)    0.79 
42 to 53     12      71/80.7 (0.9)      66/87.8 (0.8)    137/168.5 (0.8)    1.08 
54 to 59      6      23/39.9 (0.6)      31/43.4 (0.7)      54/83.4 (0.6)    0.74 
-------------------------------------------------------------------------------------  
6  to 59     54    374/390.5 (1.0)    407/390.5 (1.0)                       0.92 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.238 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
Overall age distribution for boys: p = 0.004 (significant difference) 
Overall age distribution for girls: p = 0.003 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 9:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12    103/108.1 (1.0)    115/107.4 (1.1)    218/215.5 (1.0)    0.90 
18 to 29     12    110/105.4 (1.0)    117/104.7 (1.1)    227/210.2 (1.1)    0.94 
30 to 41     12    119/102.2 (1.2)    112/101.5 (1.1)    231/203.7 (1.1)    1.06 
42 to 53     12     99/100.6 (1.0)      96/99.9 (1.0)    195/200.5 (1.0)    1.03 
54 to 59      6      35/49.7 (0.7)      23/49.4 (0.5)      58/99.2 (0.6)    1.52 
-------------------------------------------------------------------------------------  
6  to 59     54    466/464.5 (1.0)    463/464.5 (1.0)                       1.01 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.922 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
Overall age distribution for boys: p = 0.107 (as expected) 
Overall age distribution for girls: p = 0.002 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 10:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12    136/114.6 (1.2)    132/120.2 (1.1)    268/234.8 (1.1)    1.03 
18 to 29     12    123/111.8 (1.1)    111/117.2 (0.9)    234/228.9 (1.0)    1.11 
30 to 41     12    104/108.3 (1.0)    129/113.6 (1.1)    233/221.9 (1.1)    0.81 
42 to 53     12     78/106.6 (0.7)     92/111.8 (0.8)    170/218.4 (0.8)    0.85 
54 to 59      6      53/52.7 (1.0)      54/55.3 (1.0)    107/108.0 (1.0)    0.98 
-------------------------------------------------------------------------------------  
6  to 59     54    494/506.0 (1.0)    518/506.0 (1.0)                       0.95 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.451 (boys and girls equally represented) 
Overall age distribution: p = 0.003 (significant difference) 
Overall age distribution for boys: p = 0.011 (significant difference) 
Overall age distribution for girls: p = 0.130 (as expected) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 11:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
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-------------------------------------------------------------------------------------  
6  to 17     12     116/95.8 (1.2)     106/92.8 (1.1)    222/188.6 (1.2)    1.09 
18 to 29     12      80/93.4 (0.9)      90/90.5 (1.0)    170/183.9 (0.9)    0.89 
30 to 41     12      93/90.6 (1.0)      94/87.7 (1.1)    187/178.3 (1.0)    0.99 
42 to 53     12      91/89.1 (1.0)      86/86.3 (1.0)    177/175.4 (1.0)    1.06 
54 to 59      6      33/44.1 (0.7)      24/42.7 (0.6)      57/86.8 (0.7)    1.38 
-------------------------------------------------------------------------------------  
6  to 59     54    413/406.5 (1.0)    400/406.5 (1.0)                       1.03 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.648 (boys and girls equally represented) 
Overall age distribution: p = 0.001 (significant difference) 
Overall age distribution for boys: p = 0.059 (as expected) 
Overall age distribution for girls: p = 0.033 (significant difference) 
Overall sex/age distribution: p = 0.001 (significant difference) 
 
Team 12:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12    120/102.8 (1.2)    104/103.7 (1.0)    224/206.5 (1.1)    1.15 
18 to 29     12    103/100.2 (1.0)     98/101.1 (1.0)    201/201.3 (1.0)    1.05 
30 to 41     12      96/97.1 (1.0)     124/98.0 (1.3)    220/195.1 (1.1)    0.77 
42 to 53     12      85/95.6 (0.9)      92/96.5 (1.0)    177/192.0 (0.9)    0.92 
54 to 59      6      39/47.3 (0.8)      29/47.7 (0.6)      68/95.0 (0.7)    1.34 
-------------------------------------------------------------------------------------  
6  to 59     54    443/445.0 (1.0)    447/445.0 (1.0)                       0.99 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.893 (boys and girls equally represented) 
Overall age distribution: p = 0.009 (significant difference) 
Overall age distribution for boys: p = 0.231 (as expected) 
Overall age distribution for girls: p = 0.006 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 13:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12      85/81.4 (1.0)      98/87.5 (1.1)    183/168.9 (1.1)    0.87 
18 to 29     12      94/79.4 (1.2)      91/85.3 (1.1)    185/164.7 (1.1)    1.03 
30 to 41     12      89/77.0 (1.2)      84/82.7 (1.0)    173/159.6 (1.1)    1.06 
42 to 53     12      54/75.7 (0.7)      67/81.3 (0.8)    121/157.1 (0.8)    0.81 
54 to 59      6      29/37.5 (0.8)      37/40.2 (0.9)      66/77.7 (0.8)    0.78 
-------------------------------------------------------------------------------------  
6  to 59     54    351/364.0 (1.0)    377/364.0 (1.0)                       0.93 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.335 (boys and girls equally represented) 
Overall age distribution: p = 0.005 (significant difference) 
Overall age distribution for boys: p = 0.012 (significant difference) 
Overall age distribution for girls: p = 0.347 (as expected) 
Overall sex/age distribution: p = 0.001 (significant difference) 
 
Team 14:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12     115/91.9 (1.3)     109/92.8 (1.2)    224/184.7 (1.2)    1.06 
18 to 29     12      88/89.6 (1.0)     101/90.5 (1.1)    189/180.1 (1.0)    0.87 
30 to 41     12      89/86.8 (1.0)      96/87.7 (1.1)    185/174.5 (1.1)    0.93 
42 to 53     12      76/85.4 (0.9)      67/86.3 (0.8)    143/171.8 (0.8)    1.13 
54 to 59      6      28/42.3 (0.7)      27/42.7 (0.6)      55/85.0 (0.6)    1.04 
-------------------------------------------------------------------------------------  
6  to 59     54    396/398.0 (1.0)    400/398.0 (1.0)                       0.99 
 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.887 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
Overall age distribution for boys: p = 0.019 (significant difference) 
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Overall age distribution for girls: p = 0.005 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 15:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12     106/87.5 (1.2)     105/89.1 (1.2)    211/176.6 (1.2)    1.01 
18 to 29     12      93/85.3 (1.1)     101/86.9 (1.2)    194/172.2 (1.1)    0.92 
30 to 41     12      86/82.7 (1.0)      91/84.2 (1.1)    177/166.9 (1.1)    0.95 
42 to 53     12      67/81.3 (0.8)      55/82.9 (0.7)    122/164.2 (0.7)    1.22 
54 to 59      6      25/40.2 (0.6)      32/41.0 (0.8)      57/81.2 (0.7)    0.78 
-------------------------------------------------------------------------------------  
6  to 59     54    377/380.5 (1.0)    384/380.5 (1.0)                       0.98 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.800 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
Overall age distribution for boys: p = 0.011 (significant difference) 
Overall age distribution for girls: p = 0.002 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Team 16:  
Age cat.     mo.        boys              girls             total     ratio boys/girls  
-------------------------------------------------------------------------------------  
6  to 17     12     107/94.9 (1.1)     106/87.0 (1.2)    213/181.9 (1.2)    1.01 
18 to 29     12     105/92.5 (1.1)      90/84.8 (1.1)    195/177.4 (1.1)    1.17 
30 to 41     12      93/89.7 (1.0)      90/82.2 (1.1)    183/171.9 (1.1)    1.03 
42 to 53     12      69/88.3 (0.8)      64/80.9 (0.8)    133/169.2 (0.8)    1.08 
54 to 59      6      35/43.7 (0.8)      25/40.0 (0.6)      60/83.7 (0.7)    1.40 
-------------------------------------------------------------------------------------  
6  to 59     54    409/392.0 (1.0)    375/392.0 (1.0)                       1.09 

 
 
The data are expressed as observed number/expected number (ratio of obs/expect)  
Overall sex ratio: p = 0.225 (boys and girls equally represented) 
Overall age distribution: p = 0.000 (significant difference) 
Overall age distribution for boys: p = 0.055 (as expected) 
Overall age distribution for girls: p = 0.006 (significant difference) 
Overall sex/age distribution: p = 0.000 (significant difference) 
 
Evaluation of the SD for WHZ depending upon the order the cases are measured within each cluster (if 
one cluster per day is measured then this will be related to the time of the day the measurement is made).  
 
Team: 1 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.06 (n=08, f=0)  ###########  
03: 0.63 (n=02, f=0)    
21: 1.11 (n=03, f=0)  #############  
38: 1.55 (n=02, f=0)  ###############################  
65: 1.61 (n=02, f=0)  ##################################  
98: 0.16 (n=02, f=0)    
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 2 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.28 (n=21, f=1)  ####################  
02: 0.72 (n=05, f=0)    
03: 1.27 (n=05, f=0)  ####################  
04: 1.33 (n=07, f=1)  ######################  
05: 0.89 (n=07, f=0)  ####  
06: 0.78 (n=05, f=0)    
07: 1.20 (n=05, f=0)  #################  
08: 1.30 (n=05, f=0)  #####################  
09: 1.00 (n=04, f=0)  ########  
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10: 1.32 (n=06, f=1)  ######################  
11: 1.75 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
12: 0.33 (n=03, f=0)    
14: 1.03 (n=05, f=0)  ##########  
16: 0.37 (n=02, f=0)    
17: 0.65 (n=02, f=0)    
19: 0.54 (n=05, f=0)    
20: 0.66 (n=04, f=0)    
21: 0.26 (n=02, f=0)    
22: 0.66 (n=03, f=0)    
24: 1.04 (n=06, f=0)  ##########  
25: 0.81 (n=03, f=0)  #  
27: 1.39 (n=03, f=0)  #########################  
28: 0.21 (n=03, f=0)    
30: 2.22 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
31: 0.80 (n=03, f=0)    
33: 0.46 (n=02, f=0)    
34: 1.16 (n=03, f=0)  ###############  
37: 0.55 (n=02, f=0)    
39: 0.91 (n=06, f=0)  #####  
42: 0.22 (n=02, f=0)    
43: 0.53 (n=03, f=0)    
47: 0.38 (n=04, f=0)    
48: 1.33 (n=05, f=0)  ######################  
49: 1.39 (n=08, f=1)  #########################  
50: 1.00 (n=03, f=0)  ########  
51: 1.49 (n=04, f=0)  #############################  
52: 0.41 (n=03, f=0)    
55: 0.80 (n=06, f=0)    
56: 0.71 (n=03, f=0)    
58: 1.05 (n=04, f=0)  ###########  
59: 1.15 (n=05, f=0)  ###############  
60: 0.60 (n=06, f=0)    
61: 0.61 (n=04, f=0)    
62: 0.91 (n=03, f=0)  #####  
64: 0.42 (n=02, f=0)    
65: 0.95 (n=04, f=0)  ######  
67: 0.21 (n=02, f=0)    
68: 1.00 (n=03, f=0)  #########  
70: 1.42 (n=05, f=0)  ##########################  
71: 2.27 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
72: 1.00 (n=02, f=0)  OOOOOOOO  
73: 2.74 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
77: 0.80 (n=02, f=0)    
78: 0.62 (n=03, f=0)    
80: 0.69 (n=06, f=0)    
84: 0.58 (n=02, f=0)    
89: 0.75 (n=02, f=0)    
93: 1.03 (n=02, f=0)  OOOOOOOOOO  
94: 0.40 (n=02, f=0)    
96: 0.34 (n=02, f=0)    
97: 0.72 (n=03, f=0)    
98: 0.37 (n=02, f=0)    
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 3 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.02 (n=18, f=0)  #########  
02: 1.46 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOO  
03: 0.77 (n=02, f=0)    
04: 1.06 (n=03, f=0)  ###########  
05: 1.19 (n=02, f=0)  OOOOOOOOOOOOOOOO  
07: 0.56 (n=02, f=0)    
08: 0.26 (n=02, f=0)    
10: 0.10 (n=02, f=0)    
12: 1.37 (n=06, f=0)  ########################  
16: 0.76 (n=04, f=0)    
18: 0.24 (n=02, f=0)    
21: 1.14 (n=03, f=0)  ##############  
28: 1.33 (n=04, f=0)  ######################  
30: 1.03 (n=03, f=0)  ##########  
31: 0.76 (n=05, f=0)    
33: 0.63 (n=03, f=0)    
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34: 0.52 (n=04, f=0)    
35: 1.72 (n=03, f=0)  #######################################  
36: 1.32 (n=03, f=0)  ######################  
37: 0.51 (n=02, f=0)    
38: 0.63 (n=04, f=0)    
39: 1.52 (n=04, f=0)  ##############################  
40: 0.00 (n=02, f=0)    
42: 1.52 (n=04, f=0)  ##############################  
43: 1.18 (n=06, f=0)  ################  
45: 0.86 (n=03, f=0)  ###  
47: 0.64 (n=04, f=0)    
48: 1.47 (n=04, f=0)  ############################  
49: 1.62 (n=03, f=0)  ###################################  
50: 1.31 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOO  
51: 0.75 (n=02, f=0)    
52: 0.78 (n=02, f=0)    
54: 1.28 (n=03, f=0)  ####################  
55: 1.25 (n=05, f=0)  ###################  
57: 0.95 (n=02, f=0)  OOOOOO  
58: 0.86 (n=03, f=0)  ##  
60: 0.11 (n=02, f=0)    
61: 0.53 (n=04, f=0)    
62: 0.31 (n=02, f=0)    
63: 0.22 (n=02, f=0)    
66: 1.89 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
67: 0.05 (n=02, f=0)    
69: 0.32 (n=02, f=0)    
70: 0.88 (n=03, f=0)  ###  
71: 0.09 (n=02, f=0)    
73: 0.49 (n=03, f=0)    
74: 0.46 (n=02, f=0)    
75: 0.07 (n=02, f=0)    
76: 1.13 (n=04, f=0)  ##############  
77: 0.69 (n=03, f=0)    
78: 1.71 (n=03, f=0)  ######################################  
79: 0.54 (n=03, f=0)    
83: 0.48 (n=03, f=0)    
84: 0.59 (n=02, f=0)    
85: 0.47 (n=03, f=0)    
87: 4.39 (n=02, f=1)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
88: 0.62 (n=02, f=0)    
89: 0.90 (n=02, f=0)  OOOO  
90: 0.74 (n=03, f=0)    
96: 0.45 (n=02, f=0)    
97: 0.65 (n=03, f=0)    
98: 0.80 (n=03, f=0)    
99: 0.85 (n=02, f=0)  OO  
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 4 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.02 (n=20, f=0)  #########  
02: 1.61 (n=04, f=0)  ##################################  
03: 0.56 (n=05, f=0)    
04: 1.42 (n=06, f=0)  ##########################  
06: 0.55 (n=02, f=0)    
07: 0.85 (n=04, f=0)  ##  
09: 1.32 (n=06, f=0)  ######################  
10: 0.92 (n=05, f=0)  #####  
11: 0.22 (n=03, f=0)    
12: 0.69 (n=06, f=0)    
13: 1.07 (n=05, f=0)  ###########  
15: 2.21 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
16: 0.69 (n=06, f=0)    
17: 1.35 (n=05, f=0)  #######################  
19: 1.55 (n=03, f=0)  ################################  
21: 0.85 (n=02, f=0)  OO  
22: 1.38 (n=04, f=0)  ########################  
23: 0.49 (n=02, f=0)    
24: 0.48 (n=03, f=0)    
25: 1.75 (n=03, f=0)  ########################################  
26: 1.04 (n=05, f=0)  ##########  
27: 0.17 (n=03, f=0)    
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28: 0.93 (n=05, f=0)  ######  
29: 0.81 (n=03, f=0)    
30: 1.65 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
31: 1.35 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOO  
32: 1.54 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
34: 1.22 (n=03, f=0)  ##################  
35: 0.91 (n=06, f=0)  #####  
37: 0.64 (n=02, f=0)    
42: 0.68 (n=04, f=0)    
43: 1.05 (n=02, f=0)  OOOOOOOOOOO  
49: 0.65 (n=03, f=0)    
52: 0.70 (n=02, f=0)    
56: 0.82 (n=02, f=0)  O  
57: 0.18 (n=02, f=0)    
58: 1.04 (n=03, f=0)  ##########  
60: 1.05 (n=04, f=0)  ##########  
68: 0.50 (n=02, f=0)    
69: 0.07 (n=02, f=0)    
72: 0.92 (n=03, f=0)  #####  
73: 0.22 (n=02, f=0)    
74: 0.74 (n=03, f=0)    
76: 0.61 (n=03, f=0)    
78: 0.80 (n=08, f=0)    
80: 0.67 (n=02, f=0)    
81: 1.26 (n=04, f=0)  ###################  
82: 0.28 (n=03, f=0)    
83: 0.45 (n=02, f=0)    
84: 1.12 (n=03, f=0)  ##############  
86: 1.57 (n=04, f=0)  ################################  
87: 0.55 (n=02, f=0)    
89: 0.12 (n=02, f=0)    
90: 2.11 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
92: 0.79 (n=02, f=0)    
93: 0.85 (n=04, f=0)  ##  
94: 1.00 (n=04, f=0)  ########  
97: 1.32 (n=04, f=0)  ######################  
99: 0.99 (n=02, f=0)  OOOOOOOO  
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 5 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 0.94 (n=13, f=0)  ######  
02: 0.67 (n=04, f=0)    
03: 1.21 (n=02, f=0)  #################  
07: 0.61 (n=02, f=0)    
09: 1.37 (n=02, f=0)  ########################  
17: 1.09 (n=02, f=0)  ############  
18: 1.05 (n=02, f=0)  ##########  
24: 1.49 (n=03, f=0)  #############################  
25: 0.33 (n=02, f=0)    
33: 0.84 (n=02, f=0)  ##  
42: 2.28 (n=02, f=1)  ##############################################################  
55: 1.12 (n=02, f=0)  ##############  
65: 0.33 (n=02, f=0)    
66: 0.09 (n=02, f=0)    
75: 2.54 (n=02, f=0)  ################################################################  
97: 0.81 (n=03, f=0)    
98: 1.43 (n=02, f=0)  ##########################  
99: 0.43 (n=02, f=0)    
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 6 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.35 (n=17, f=0)  #######################  
04: 1.00 (n=04, f=0)  #########  
06: 0.02 (n=02, f=0)    
07: 0.92 (n=03, f=0)  #####  
09: 0.02 (n=02, f=0)    



 

82 

10: 0.91 (n=03, f=0)  #####  
13: 1.50 (n=03, f=0)  #############################  
14: 1.52 (n=02, f=0)  ##############################  
15: 0.08 (n=02, f=0)    
16: 0.32 (n=03, f=0)    
18: 0.52 (n=03, f=0)    
19: 0.73 (n=02, f=0)    
20: 2.46 (n=02, f=0)  ################################################################  
21: 0.97 (n=02, f=0)  #######  
26: 0.11 (n=02, f=0)    
27: 1.16 (n=03, f=0)  ###############  
28: 0.98 (n=03, f=0)  ########  
29: 1.55 (n=05, f=0)  ################################  
30: 1.76 (n=03, f=0)  ########################################  
32: 1.16 (n=03, f=0)  ###############  
35: 0.75 (n=04, f=0)    
39: 1.48 (n=03, f=0)  ############################  
40: 2.06 (n=05, f=0)  #####################################################  
42: 1.09 (n=03, f=0)  ############  
43: 0.29 (n=02, f=0)    
44: 0.60 (n=04, f=0)    
45: 0.12 (n=02, f=0)    
48: 1.70 (n=02, f=0)  ######################################  
50: 1.04 (n=02, f=0)  ##########  
51: 0.42 (n=03, f=0)    
53: 1.77 (n=03, f=0)  #########################################  
54: 1.92 (n=03, f=0)  ###############################################  
55: 1.00 (n=03, f=0)  #########  
56: 0.23 (n=02, f=0)    
60: 1.51 (n=02, f=0)  ##############################  
62: 0.72 (n=05, f=0)    
63: 1.75 (n=03, f=0)  ########################################  
64: 0.61 (n=02, f=0)    
71: 0.52 (n=04, f=0)    
72: 0.52 (n=02, f=0)    
77: 0.70 (n=02, f=0)    
78: 1.43 (n=03, f=0)  ##########################  
80: 0.54 (n=03, f=0)    
81: 0.26 (n=02, f=0)    
83: 1.06 (n=03, f=0)  ###########  
85: 0.57 (n=04, f=0)    
90: 0.19 (n=02, f=0)    
92: 3.99 (n=03, f=1)  ################################################################  
93: 1.09 (n=02, f=0)  ############  
94: 0.49 (n=02, f=0)    
95: 0.57 (n=03, f=0)    
96: 1.30 (n=03, f=0)  #####################  
97: 0.34 (n=02, f=0)    
98: 1.69 (n=02, f=0)  #####################################  
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
 
Team: 7 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 0.62 (n=23, f=0)    
02: 1.28 (n=05, f=0)  ####################  
03: 1.81 (n=03, f=0)  ###########################################  
04: 1.31 (n=04, f=0)  #####################  
05: 1.23 (n=04, f=0)  ##################  
06: 1.30 (n=03, f=0)  #####################  
07: 1.00 (n=05, f=0)  ########  
08: 0.88 (n=05, f=0)  ###  
09: 1.30 (n=06, f=0)  #####################  
10: 0.96 (n=02, f=0)  OOOOOOO  
11: 0.48 (n=03, f=0)    
12: 0.96 (n=04, f=0)  #######  
13: 0.86 (n=06, f=0)  ###  
14: 1.19 (n=03, f=0)  ################  
15: 1.15 (n=03, f=0)  ###############  
16: 0.31 (n=02, f=0)    
17: 1.22 (n=02, f=0)  OOOOOOOOOOOOOOOOOO  
20: 1.25 (n=03, f=0)  ###################  
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21: 0.45 (n=02, f=0)    
22: 2.67 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
23: 0.27 (n=04, f=0)    
24: 1.30 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOO  
25: 0.92 (n=02, f=0)  OOOOO  
26: 0.16 (n=03, f=0)    
27: 2.24 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
29: 0.70 (n=02, f=0)    
30: 1.06 (n=03, f=0)  ###########  
31: 0.54 (n=03, f=0)    
33: 0.90 (n=03, f=0)  ####  
34: 1.09 (n=03, f=0)  ############  
35: 0.23 (n=02, f=0)    
40: 1.17 (n=03, f=0)  ###############  
46: 2.78 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
48: 1.51 (n=03, f=0)  ##############################  
50: 1.03 (n=02, f=0)  OOOOOOOOOO  
51: 1.65 (n=03, f=0)  ####################################  
52: 0.03 (n=02, f=0)    
54: 1.11 (n=03, f=0)  #############  
56: 1.12 (n=05, f=0)  ##############  
57: 0.75 (n=02, f=0)    
58: 0.85 (n=02, f=0)  OO  
60: 1.44 (n=04, f=1)  ###########################  
61: 1.73 (n=03, f=0)  #######################################  
62: 0.91 (n=05, f=0)  #####  
64: 1.37 (n=03, f=0)  ########################  
66: 0.51 (n=04, f=0)    
67: 1.71 (n=03, f=0)  ######################################  
69: 1.64 (n=03, f=0)  ###################################  
71: 0.51 (n=02, f=0)    
72: 0.60 (n=03, f=0)    
73: 0.45 (n=04, f=0)    
75: 1.38 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOO  
76: 1.54 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
77: 1.29 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOO  
78: 0.76 (n=04, f=0)    
79: 1.05 (n=02, f=0)  OOOOOOOOOO  
83: 0.33 (n=02, f=0)    
84: 1.54 (n=04, f=0)  ###############################  
85: 1.34 (n=04, f=0)  #######################  
86: 0.47 (n=03, f=0)    
88: 0.41 (n=02, f=0)    
89: 0.72 (n=03, f=0)    
90: 1.35 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOO  
91: 0.60 (n=02, f=0)    
92: 0.35 (n=02, f=0)    
93: 0.31 (n=03, f=0)    
94: 1.92 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
95: 0.81 (n=03, f=0)    
96: 0.90 (n=03, f=0)  ####  
97: 0.64 (n=02, f=0)    
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 8 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 0.90 (n=20, f=0)  ####  
02: 1.01 (n=02, f=0)  #########  
03: 0.78 (n=05, f=0)    
04: 0.16 (n=04, f=0)    
05: 0.90 (n=02, f=0)  ####  
06: 1.24 (n=05, f=0)  ##################  
07: 1.42 (n=02, f=0)  ##########################  
08: 0.34 (n=03, f=0)    
09: 0.96 (n=03, f=0)  #######  
10: 0.71 (n=02, f=0)    
11: 1.23 (n=04, f=0)  ##################  
12: 0.97 (n=07, f=0)  #######  
14: 0.96 (n=03, f=0)  #######  
16: 0.71 (n=03, f=0)    
17: 2.29 (n=03, f=0)  ###############################################################  
18: 1.34 (n=03, f=0)  #######################  
21: 1.60 (n=02, f=1)  #################################  
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22: 0.74 (n=03, f=0)    
23: 2.17 (n=04, f=0)  ##########################################################  
25: 0.06 (n=02, f=0)    
26: 0.76 (n=03, f=0)    
32: 0.52 (n=02, f=0)    
36: 1.08 (n=04, f=0)  ############  
38: 0.12 (n=02, f=0)    
41: 0.59 (n=02, f=0)    
42: 0.70 (n=03, f=0)    
44: 0.92 (n=05, f=0)  #####  
45: 0.00 (n=02, f=0)    
46: 0.60 (n=02, f=0)    
49: 0.77 (n=02, f=0)    
50: 1.01 (n=02, f=0)  #########  
52: 0.69 (n=03, f=0)    
57: 1.41 (n=02, f=0)  ##########################  
58: 0.41 (n=03, f=0)    
59: 0.91 (n=02, f=0)  ####  
61: 0.35 (n=02, f=0)    
63: 1.34 (n=04, f=0)  #######################  
64: 0.28 (n=02, f=0)    
66: 0.22 (n=02, f=0)    
72: 0.33 (n=02, f=0)    
73: 0.39 (n=03, f=0)    
75: 0.41 (n=03, f=0)    
79: 0.54 (n=02, f=0)    
80: 2.03 (n=03, f=1)  ####################################################  
81: 1.74 (n=03, f=0)  #######################################  
83: 0.35 (n=02, f=0)    
87: 0.69 (n=03, f=0)    
88: 0.76 (n=04, f=0)    
90: 2.53 (n=03, f=0)  ################################################################  
92: 0.22 (n=02, f=0)    
93: 0.38 (n=03, f=0)    
94: 2.00 (n=02, f=0)  ##################################################  
97: 1.70 (n=02, f=0)  ######################################  
98: 2.67 (n=03, f=1)  ################################################################  
99: 0.87 (n=04, f=0)  ###  
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 9 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 0.88 (n=19, f=0)  ####  
02: 0.66 (n=05, f=0)    
03: 0.60 (n=02, f=0)    
04: 0.81 (n=05, f=0)    
05: 1.08 (n=02, f=0)  OOOOOOOOOOOO  
07: 0.22 (n=04, f=0)    
08: 1.47 (n=03, f=0)  ############################  
09: 0.09 (n=02, f=0)    
10: 1.42 (n=03, f=0)  ##########################  
11: 0.87 (n=03, f=0)  ###  
12: 1.73 (n=03, f=0)  #######################################  
15: 0.41 (n=03, f=0)    
18: 0.17 (n=03, f=0)    
21: 0.74 (n=04, f=0)    
24: 0.51 (n=03, f=0)    
26: 0.30 (n=02, f=0)    
27: 1.05 (n=05, f=0)  ##########  
28: 1.01 (n=03, f=0)  #########  
29: 2.12 (n=03, f=1)  #######################################################  
30: 0.36 (n=02, f=0)    
31: 0.52 (n=02, f=0)    
32: 0.75 (n=03, f=0)    
34: 1.40 (n=03, f=0)  #########################  
35: 1.18 (n=02, f=0)  OOOOOOOOOOOOOOOO  
36: 0.07 (n=02, f=0)    
37: 0.58 (n=03, f=0)    
40: 1.16 (n=02, f=0)  OOOOOOOOOOOOOOO  
41: 0.50 (n=02, f=0)    
43: 0.08 (n=02, f=0)    
46: 0.78 (n=03, f=0)    
47: 1.27 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOO  
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49: 1.04 (n=04, f=0)  ##########  
50: 0.89 (n=04, f=0)  ####  
51: 1.09 (n=03, f=0)  ############  
52: 1.47 (n=05, f=0)  ############################  
53: 0.54 (n=02, f=0)    
59: 0.15 (n=02, f=0)    
62: 0.54 (n=02, f=0)    
63: 1.37 (n=06, f=0)  ########################  
64: 0.91 (n=02, f=0)  OOOOO  
65: 1.06 (n=05, f=0)  ###########  
66: 0.24 (n=02, f=0)    
68: 0.56 (n=02, f=0)    
70: 1.30 (n=03, f=0)  #####################  
73: 1.14 (n=02, f=0)  OOOOOOOOOOOOOO  
76: 2.15 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
77: 1.14 (n=03, f=0)  ##############  
78: 0.71 (n=02, f=0)    
79: 0.39 (n=05, f=0)    
81: 0.77 (n=02, f=0)    
82: 0.63 (n=05, f=0)    
83: 0.31 (n=02, f=0)    
84: 1.57 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
85: 0.59 (n=02, f=0)    
86: 1.37 (n=05, f=0)  ########################  
87: 0.62 (n=02, f=0)    
88: 1.50 (n=03, f=0)  #############################  
89: 0.75 (n=04, f=0)    
90: 0.10 (n=02, f=0)    
93: 1.20 (n=03, f=0)  #################  
96: 1.01 (n=03, f=0)  #########  
97: 1.76 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
98: 0.45 (n=02, f=0)    
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 10 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.16 (n=20, f=0)  ###############  
02: 1.41 (n=03, f=0)  #########################  
03: 2.28 (n=02, f=0)  ##############################################################  
04: 0.70 (n=03, f=0)    
06: 1.12 (n=05, f=0)  #############  
08: 0.42 (n=02, f=0)    
09: 1.54 (n=03, f=0)  ###############################  
10: 1.26 (n=03, f=0)  ###################  
11: 0.21 (n=02, f=0)    
12: 0.81 (n=03, f=0)    
13: 1.19 (n=03, f=0)  #################  
14: 0.59 (n=02, f=0)    
15: 2.66 (n=02, f=0)  ################################################################  
17: 0.86 (n=02, f=0)  ###  
19: 1.59 (n=02, f=0)  #################################  
20: 1.32 (n=02, f=0)  ######################  
23: 2.20 (n=03, f=0)  ###########################################################  
25: 1.96 (n=02, f=0)  #################################################  
26: 0.01 (n=02, f=0)    
28: 2.25 (n=02, f=0)  #############################################################  
29: 0.88 (n=03, f=0)  ###  
31: 0.82 (n=03, f=0)  #  
32: 0.69 (n=03, f=0)    
35: 1.06 (n=02, f=1)  ###########  
37: 0.48 (n=02, f=0)    
39: 1.73 (n=02, f=0)  #######################################  
41: 0.74 (n=03, f=0)    
42: 1.08 (n=05, f=0)  ############  
43: 0.51 (n=02, f=0)    
45: 2.06 (n=03, f=0)  #####################################################  
46: 1.04 (n=02, f=0)  ##########  
49: 0.53 (n=03, f=0)    
50: 0.97 (n=04, f=0)  #######  
51: 0.76 (n=03, f=0)    
52: 0.90 (n=03, f=0)  ####  
53: 1.64 (n=02, f=0)  ###################################  
55: 1.76 (n=02, f=0)  ########################################  
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60: 0.68 (n=02, f=0)    
64: 1.20 (n=02, f=0)  #################  
65: 0.28 (n=02, f=0)    
68: 1.19 (n=04, f=0)  ################  
69: 1.70 (n=02, f=0)  ######################################  
82: 0.40 (n=02, f=0)    
87: 2.21 (n=02, f=0)  ###########################################################  
88: 1.13 (n=03, f=0)  ##############  
89: 1.00 (n=04, f=0)  ########  
91: 1.51 (n=04, f=0)  ##############################  
93: 0.84 (n=02, f=0)  ##  
94: 0.79 (n=05, f=0)    
95: 0.17 (n=03, f=0)    
96: 0.97 (n=04, f=0)  #######  
98: 1.61 (n=02, f=0)  ##################################  
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 11 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.15 (n=22, f=0)  ###############  
02: 0.72 (n=04, f=0)    
03: 0.76 (n=03, f=0)    
04: 0.86 (n=06, f=0)  ##  
05: 0.28 (n=03, f=0)    
06: 0.35 (n=02, f=0)    
07: 0.78 (n=04, f=0)    
08: 0.15 (n=02, f=0)    
10: 0.92 (n=03, f=0)  #####  
11: 1.12 (n=02, f=0)  ##############  
12: 0.93 (n=03, f=0)  ######  
14: 1.43 (n=04, f=0)  ###########################  
15: 0.55 (n=02, f=0)    
17: 0.71 (n=02, f=0)    
19: 0.19 (n=03, f=0)    
20: 0.36 (n=03, f=0)    
21: 0.70 (n=02, f=0)    
23: 0.49 (n=02, f=0)    
24: 0.10 (n=02, f=0)    
29: 0.39 (n=02, f=0)    
30: 0.46 (n=02, f=0)    
31: 2.02 (n=02, f=0)  ###################################################  
38: 0.01 (n=02, f=0)    
44: 1.43 (n=04, f=0)  ##########################  
50: 0.67 (n=02, f=0)    
52: 0.55 (n=03, f=0)    
55: 2.54 (n=03, f=1)  ################################################################  
56: 2.54 (n=03, f=1)  ################################################################  
57: 0.86 (n=03, f=0)  ##  
58: 0.01 (n=02, f=0)    
64: 0.75 (n=03, f=0)    
65: 1.51 (n=02, f=0)  ##############################  
67: 0.79 (n=03, f=0)    
68: 0.15 (n=03, f=0)    
69: 1.26 (n=02, f=0)  ###################  
71: 0.93 (n=02, f=0)  #####  
74: 0.41 (n=02, f=0)    
75: 1.51 (n=04, f=0)  ##############################  
76: 1.29 (n=02, f=0)  #####################  
77: 0.50 (n=02, f=0)    
78: 0.03 (n=02, f=0)    
79: 1.59 (n=02, f=0)  #################################  
84: 0.86 (n=02, f=0)  ##  
85: 0.11 (n=02, f=0)    
86: 1.40 (n=02, f=0)  #########################  
87: 1.63 (n=02, f=0)  ###################################  
88: 0.93 (n=02, f=0)  #####  
89: 0.38 (n=04, f=0)    
91: 0.57 (n=04, f=0)    
92: 1.18 (n=03, f=0)  ################  
95: 0.29 (n=03, f=0)    
97: 0.39 (n=03, f=0)    
98: 0.97 (n=02, f=0)  #######  
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99: 0.21 (n=02, f=0)    
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 12 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.43 (n=21, f=1)  ###########################  
02: 0.31 (n=03, f=0)    
03: 1.08 (n=07, f=0)  ############  
04: 0.69 (n=03, f=0)    
06: 1.17 (n=02, f=0)  ################  
07: 1.41 (n=03, f=0)  ##########################  
08: 0.40 (n=02, f=0)    
09: 0.31 (n=05, f=0)    
11: 1.50 (n=03, f=0)  #############################  
14: 1.78 (n=03, f=1)  #########################################  
16: 0.89 (n=06, f=0)  ####  
17: 0.42 (n=04, f=0)    
18: 0.66 (n=04, f=0)    
19: 1.44 (n=03, f=0)  ###########################  
20: 1.05 (n=04, f=0)  ###########  
23: 1.40 (n=04, f=0)  #########################  
26: 1.01 (n=03, f=0)  #########  
28: 1.15 (n=03, f=0)  ###############  
29: 0.31 (n=02, f=0)    
31: 0.01 (n=02, f=0)    
32: 0.73 (n=03, f=0)    
37: 0.41 (n=04, f=0)    
39: 0.63 (n=02, f=0)    
41: 0.93 (n=02, f=0)  #####  
44: 0.62 (n=03, f=0)    
46: 0.37 (n=02, f=0)    
47: 1.85 (n=02, f=0)  ############################################  
48: 0.15 (n=02, f=0)    
49: 0.59 (n=04, f=0)    
50: 1.60 (n=02, f=0)  #################################  
53: 1.18 (n=03, f=0)  ################  
57: 0.27 (n=02, f=0)    
59: 1.13 (n=04, f=0)  ##############  
64: 0.70 (n=03, f=0)    
65: 1.40 (n=04, f=0)  #########################  
67: 0.52 (n=02, f=0)    
70: 0.28 (n=02, f=0)    
71: 1.41 (n=02, f=0)  ##########################  
72: 1.42 (n=03, f=0)  ##########################  
74: 0.86 (n=02, f=0)  ###  
75: 0.48 (n=03, f=0)    
77: 1.12 (n=03, f=0)  #############  
79: 0.87 (n=02, f=0)  ###  
81: 1.18 (n=02, f=0)  ################  
82: 1.44 (n=03, f=0)  ###########################  
83: 0.59 (n=02, f=0)    
86: 0.74 (n=02, f=0)    
88: 1.12 (n=04, f=0)  #############  
90: 0.65 (n=02, f=0)    
93: 0.28 (n=02, f=0)    
94: 1.00 (n=03, f=0)  ########  
98: 0.92 (n=02, f=0)  #####  
99: 1.61 (n=04, f=0)  ##################################  
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 13 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.00 (n=21, f=0)  ########  
02: 0.20 (n=03, f=0)    
03: 1.20 (n=04, f=0)  #################  
04: 2.61 (n=03, f=0)  ################################################################  
05: 1.94 (n=04, f=0)  ################################################  
06: 1.95 (n=03, f=1)  ################################################  
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11: 1.61 (n=02, f=0)  ##################################  
13: 1.22 (n=04, f=0)  ##################  
14: 1.85 (n=02, f=0)  ############################################  
19: 0.79 (n=03, f=0)    
20: 1.31 (n=03, f=0)  #####################  
21: 0.53 (n=02, f=0)    
23: 1.23 (n=05, f=0)  ##################  
25: 1.91 (n=03, f=0)  ###############################################  
28: 1.08 (n=03, f=0)  ############  
29: 0.87 (n=03, f=0)  ###  
30: 0.32 (n=04, f=0)    
32: 0.92 (n=02, f=0)  #####  
33: 0.86 (n=02, f=0)  ##  
35: 0.34 (n=02, f=0)    
38: 0.32 (n=03, f=0)    
47: 1.51 (n=03, f=0)  ##############################  
50: 0.63 (n=02, f=0)    
54: 0.67 (n=04, f=0)    
59: 0.82 (n=02, f=0)  #  
63: 1.12 (n=02, f=0)  #############  
68: 0.53 (n=05, f=0)    
70: 0.06 (n=02, f=0)    
71: 2.50 (n=02, f=1)  ################################################################  
72: 0.46 (n=02, f=0)    
73: 0.37 (n=02, f=0)    
75: 1.24 (n=03, f=0)  ##################  
84: 0.75 (n=02, f=0)    
85: 0.48 (n=02, f=0)    
91: 1.52 (n=02, f=0)  ##############################  
94: 2.29 (n=02, f=0)  ###############################################################  
97: 0.55 (n=02, f=0)    
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 14 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.09 (n=20, f=0)  ############  
02: 0.74 (n=04, f=0)    
03: 1.05 (n=04, f=0)  ##########  
04: 0.99 (n=06, f=0)  ########  
05: 0.62 (n=03, f=0)    
06: 0.14 (n=02, f=0)    
08: 1.03 (n=03, f=0)  ##########  
12: 1.64 (n=03, f=0)  ###################################  
13: 0.19 (n=02, f=0)    
14: 1.95 (n=03, f=0)  ################################################  
15: 1.41 (n=03, f=0)  #########################  
16: 0.56 (n=03, f=0)    
17: 2.54 (n=02, f=0)  ################################################################  
18: 1.30 (n=03, f=0)  #####################  
24: 1.04 (n=02, f=0)  ##########  
25: 0.77 (n=03, f=0)    
27: 0.07 (n=02, f=0)    
28: 2.44 (n=02, f=1)  ################################################################  
33: 0.99 (n=04, f=0)  ########  
34: 0.60 (n=04, f=0)    
35: 0.24 (n=02, f=0)    
37: 1.51 (n=05, f=0)  ##############################  
38: 2.07 (n=02, f=0)  #####################################################  
40: 0.57 (n=02, f=0)    
43: 0.76 (n=02, f=0)    
46: 0.36 (n=04, f=0)    
48: 0.74 (n=03, f=0)    
51: 0.24 (n=03, f=0)    
53: 0.25 (n=03, f=0)    
54: 0.52 (n=03, f=0)    
55: 1.53 (n=02, f=0)  ###############################  
59: 0.57 (n=02, f=0)    
60: 0.74 (n=02, f=0)    
62: 1.52 (n=02, f=0)  ##############################  
64: 0.28 (n=02, f=0)    
65: 1.07 (n=03, f=0)  ###########  
69: 0.62 (n=02, f=0)    
74: 0.49 (n=02, f=0)    
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75: 0.33 (n=02, f=0)    
77: 0.50 (n=02, f=0)    
78: 0.35 (n=04, f=0)    
82: 1.37 (n=03, f=0)  ########################  
85: 1.19 (n=03, f=0)  #################  
86: 0.49 (n=02, f=0)    
89: 1.31 (n=03, f=0)  #####################  
90: 0.38 (n=02, f=0)    
92: 0.86 (n=02, f=0)  ##  
94: 0.26 (n=03, f=0)    
96: 2.30 (n=02, f=0)  ###############################################################  
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
 
Team: 15 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.13 (n=22, f=0)  ##############  
03: 1.00 (n=04, f=0)  #########  
04: 0.24 (n=04, f=0)    
05: 0.95 (n=02, f=0)  ######  
07: 0.76 (n=03, f=0)    
13: 0.03 (n=02, f=0)    
16: 0.93 (n=02, f=0)  ######  
18: 1.21 (n=04, f=0)  #################  
19: 0.93 (n=04, f=0)  #####  
20: 1.15 (n=02, f=0)  ###############  
21: 1.08 (n=03, f=0)  ############  
22: 1.09 (n=04, f=0)  ############  
23: 0.80 (n=02, f=0)    
24: 0.56 (n=02, f=0)    
25: 0.08 (n=02, f=0)    
26: 1.45 (n=02, f=0)  ###########################  
27: 0.25 (n=04, f=0)    
28: 0.79 (n=02, f=0)    
29: 0.09 (n=02, f=0)    
30: 0.34 (n=03, f=0)    
32: 1.14 (n=05, f=0)  ##############  
34: 0.88 (n=03, f=0)  ###  
35: 0.34 (n=03, f=0)    
37: 0.69 (n=03, f=0)    
39: 0.50 (n=03, f=0)    
42: 0.12 (n=02, f=0)    
48: 0.19 (n=02, f=0)    
49: 1.29 (n=03, f=0)  #####################  
51: 0.83 (n=03, f=0)  #  
52: 1.06 (n=03, f=0)  ###########  
60: 2.69 (n=02, f=0)  ################################################################  
61: 2.11 (n=02, f=0)  #######################################################  
62: 0.41 (n=02, f=0)    
63: 1.14 (n=02, f=0)  ##############  
64: 1.02 (n=02, f=0)  #########  
66: 2.24 (n=02, f=0)  #############################################################  
69: 0.05 (n=02, f=0)    
72: 0.67 (n=02, f=0)    
74: 0.98 (n=02, f=0)  ########  
77: 1.52 (n=02, f=0)  ##############################  
78: 0.26 (n=02, f=0)    
79: 1.48 (n=02, f=0)  #############################  
84: 1.23 (n=02, f=0)  ##################  
85: 0.56 (n=02, f=0)    
86: 0.52 (n=02, f=0)    
87: 0.46 (n=03, f=0)    
88: 1.49 (n=04, f=0)  #############################  
90: 1.56 (n=03, f=0)  ################################  
91: 1.06 (n=06, f=0)  ###########  
92: 1.53 (n=02, f=0)  ###############################  
95: 0.32 (n=02, f=0)    
96: 0.25 (n=02, f=0)    
97: 0.33 (n=02, f=0)    
99: 0.35 (n=02, f=0)    
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
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Team: 16 
Time                                             SD for WHZ  
point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  
01: 1.20 (n=20, f=0)  #################  
02: 1.10 (n=04, f=0)  #############  
03: 0.91 (n=02, f=0)  ####  
04: 2.23 (n=04, f=0)  ############################################################  
05: 1.70 (n=02, f=0)  ######################################  
06: 1.27 (n=02, f=0)  ####################  
07: 0.41 (n=05, f=0)    
08: 0.49 (n=07, f=0)    
11: 1.17 (n=03, f=0)  ################  
12: 0.20 (n=02, f=0)    
13: 0.71 (n=04, f=0)    
15: 0.83 (n=04, f=0)  #  
18: 1.04 (n=04, f=0)  ##########  
19: 1.26 (n=02, f=0)  ###################  
20: 1.48 (n=02, f=1)  #############################  
23: 0.34 (n=02, f=0)    
26: 0.71 (n=02, f=0)    
27: 0.15 (n=02, f=0)    
28: 0.01 (n=02, f=0)    
29: 1.47 (n=05, f=0)  ############################  
30: 1.37 (n=03, f=0)  ########################  
31: 0.69 (n=03, f=0)    
32: 2.03 (n=02, f=0)  ####################################################  
34: 0.46 (n=03, f=0)    
36: 0.33 (n=03, f=0)    
37: 1.21 (n=04, f=0)  #################  
38: 0.18 (n=04, f=0)    
39: 0.79 (n=02, f=0)    
40: 0.51 (n=02, f=0)    
41: 0.84 (n=02, f=0)  ##  
42: 0.35 (n=02, f=0)    
44: 0.20 (n=02, f=0)    
49: 1.23 (n=02, f=0)  ##################  
58: 0.55 (n=02, f=0)    
62: 0.42 (n=02, f=0)    
63: 0.96 (n=03, f=0)  #######  
65: 1.05 (n=02, f=0)  ###########  
66: 0.53 (n=02, f=0)    
71: 0.59 (n=03, f=0)    
75: 3.39 (n=02, f=1)  ################################################################  
76: 0.42 (n=02, f=0)    
78: 1.06 (n=05, f=0)  ###########  
80: 0.01 (n=02, f=0)    
82: 1.04 (n=03, f=0)  ##########  
84: 0.20 (n=02, f=0)    
86: 1.78 (n=02, f=0)  #########################################  
88: 0.81 (n=02, f=0)    
89: 0.66 (n=03, f=0)    
91: 1.25 (n=04, f=0)  ###################  
93: 1.07 (n=03, f=0)  ###########  
94: 0.54 (n=03, f=0)    
95: 1.63 (n=03, f=0)  ###################################  
97: 1.55 (n=03, f=0)  ################################  
99: 0.24 (n=03, f=0)    
 
(when n is much less than the average number of subjects per cluster different symbols are 
used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 
found in the different time points)  
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