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Abstract:

Aim: The aim of this project is to investigate anthropometric measurement training in emergency nutrition programmes. 

Methods: there were two sections to the study, the first being a cross-sectional survey comprising a mixture of self-administered and interview-administered questionnaires. Three questionnaires were written, each targeting a different group. The target groups were national staff, nursing or nutritional supervisors and medical or nutritional coordinators or nutritional advisors. The study’s second section tested each nutritional or anthropometric measurement manual for readability, clarity and illustration. The readability score was tested by putting paragraphs from each manual into an online readability calculator, each score being presented.

Results: 32 participants completed the questionnaires. 94% of the participants had received some form of anthropometric measurement training. 16% of those participants had received only theoretical training. 22% of the participants said that the training did not include infants less than 6 months and 22% said adults including pregnant and lactating women were not included in the anthropometric measurement training. 67% of participants were not aware of a recommended frequency of training and 50% were unaware of an existing anthropometric measurement training policy.

Conclusions: Our findings indicate there are no recommendations for frequency, depth and quality of anthropometric measurement training. The training appears to be guided by how motivated the facilitator is. 

Providing a more rounded training to include all population age groups and a more practical training gives the measurer more knowledge and understanding therefore increasing the measurer’s ability to react more quickly to a nutritional crisis and reduces measurement error.
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Introduction:

Background:

Malnutrition means “bad nourishment” and encompasses a variety of nutritional disorders including under-nutrition, micronutrient deficiencies and over-nutrition1. Medecine Sans Frontiers defines malnutrition as:


“An imbalance between the body’s supply of nutrients and the body’s demand for growth, maintenance and specific activities”2.

 There are two core reasons why individuals become under-nourished, either due to food shortage such as famine, or as a consequence of illness which reduces the ability to absorb the nutrients from the food, for instance diarrhea2. Children under five years are particularly susceptible to under-nutrition. This is due to an under-developed immune system which struggles to protect the body against invading pathogens and greater energy and protein demand for growth3. In 2001 under-nutrition was either directly or indirectly linked to fifty four percent of all childhood deaths in developing countries4. Rapid weight loss or wasting is defined as acute malnutrition. There are two forms of acute malnutrition, marasmus and kwashiorkor. Individuals who are marasmic are very thin due to acute wasting of their fat, muscle and other tissues 1. Kwashiorkor is the less common form and is defined by the development of oedema, occasionally individuals can get a combination of marasmus and kwashiorkor. Protracted periods of under-nutrition causes stunting which is defined as chronic malnutrition 2, stunting normally occurs in the first five years of life and is characterised by reduced growth due to inadequate nutrition or reoccurring infections3.

Food and agriculture organisation (FAO) explain that:

Malnutrition can cause early death, permanent disability and increased susceptibility to life threatening illnesses5.

Anthropometry

The assessment tool which is most commonly used to highlight malnutrition in developing countries is anthropometry. Anthropometry has been widely recognised as the most simple and effective method for assessing the nutritional state of individuals in developing countries6.  Anthropometry is the study of human body measurements and is used in emergency nutritional interventions to create a picture of the nutritional status of the individual and the population groups7. Anthropometric measurements highlight individuals who are either moderately or severely malnourished and consequently those individuals can be admitted into an appropriate nutritional programme. Anthropometry is also used for surveillance, screening and monitoring the surrounding communities7. Nutritional surveys normally target children from six to fifty nine months. This population group is used as a proxy for the general population as it gives the assessors a good understanding of the nutritional status of the general population. Children under five years are considered to show signs of malnutrition more rapidly than older children and adults due to their increased susceptibility to under-nutrition.

Jelliffe8 defined nutritional anthropometry as: 

“Measurements of the variations of the physical dimensions and the gross composition of the human body at different age levels and degrees of nutrition”.

Anthropometry is a collection of many different measurements that are used to ascertain the composition and size of the human body9.  Three principal anthropometric measurements used in emergency nutritional interventions are weight, height and mid upper arm circumference (MUAC). For children under five years of age, weight and height anthropometric measurements are generally used to obtain three indicators, these are weight for height or length (W/H), height for age (H/A) and weight for age (W/A). From these three indicators those individuals who are stunted and wasted are revealed 10. W/H measurement is a useful indicator of acute malnutrition; it indicates recent weight loss in the individual. A population with a high proportion of children under five years old who are acutely malnourished is an indicator of an emergency situation3. H/A is commonly thought of as a practical indicator for chronic malnutrition. MUAC has been shown to be a superior predictor of childhood mortality and is increasingly being used to diagnose moderate and severe malnutrition11,12,13. 

Advantages of using anthropometric measurements:

There are many advantages to using anthropometry. It is reproducible, accurate, simple to use, inexpensive, safe and non-invasive14. WHO 10 suggest:

“Anthropometry is the single most universally applicable, inexpensive and non-invasive method available to assess the size, proportion and composition of the human body”. 

These advantages mean anthropometric measurement is an ideal assessment tool in emergency nutrition programmes where a comparatively unskilled person can carry out the measurements.

Disadvantages of using anthropometric measurements:

 Unfortunately various errors can arise when undertaking anthropometric measurements which can affect the precision, accuracy and validity of the measurements and indicators9. R Gibson 15 has accredited the errors to three major effects. These are 
· Measurement error

·  Alterations in composition and physical properties in certain tissues  

· Use of invalid assumptions in the derivation of body composition from anthropometric measurements 15.

Measurement error can be systematic or random.  Systematic error affects the accuracy of the measurement collected, for example, measurements could be systematically greater or less than the true value, for instance weighing scales that methodically over or under measure individuals would be a significant form of systematic measurement error9. Random error affects the precision of the measurement9, one form of random error is intra and inter observer variations, these variations affect the precision of the measurements16. The amount of measurement error that occurs can be influenced by many factors including the equipment, the mood of the individual being measured, positioning of the individual being measured, number of personnel undertaking the measurements and the motivation, skill and knowledge of the personnel carrying out the measurements. Zerfas listed the many different types of measurement error and how these errors could be reduced9 (table 1).

Table 1: Common Measurement Errors and Proposed Solutions9.
	Measurement and common errors 
	Proposed solutions

	All measurements
	

	Inadequate instruments
	Select methods appropriate to resources

	Restless child


	Postpone measurement or involve parent in procedure or use culturally appropriate procedures

	Reading


	Training and refresher exercises stressing accuracy and intermittent revision by supervisor

	Recording
	Record results immediately after measurement and have results checked by a second person

	Length 
	

	Incorrect method for age 
	Use only when subject is less than 2 years

	Footwear/ headwear not removed
	Remove as local culture permits (or make allowances)

	Head in not correct plane
	Correct position of child before measuring

	Child not straight along board and/or feet not parallel with moveable board
	Have assistant and child’s parent present; don’t take measurements while the child is struggling; settle child 

	Board not firmly against heels
	correct pressure should be practiced

	Height 
	

	Incorrect method for age
	Use only when subject is more than 2yrs

	Footwear / headwear not removed
	Remove as local culture permits (or make allowances)

	Head not in correct plane, subject not straight, knees bent, or feet not on floor
	Correct technique with practise and retraining; provide adequate assistance; calm non-cooperative  children

	Board not firmly against head
	Move head board to compress hair

	Weight 
	

	Room cold, no privacy
	Use appropriate clinic facilities

	Scale not calibrated to zero
	Re-calibrate after every subject

	Subject wearing heavy clothing
	Remove or make allowances for clothing

	Subject moving or anxious as a result of prior incident
	Wait until subject is calm or remove the cause of anxiety (e.g. scales to high)

	Arm circumference 
	

	Subject not standing in the correct position or arm bent 
	Position subject correctly

	Tape to thick, stretched or creased
	Use correct instruments

	Wrong arm
	Use left arm

	Mid point not correctly marked
	Measure mid point correctly

	Tape too tight or loose
	Correct technique, training, regular refresher training


The trend and degree of these errors vary with the anthropometric methods used16. Velizeborer et al undertook a study comparing the reliability of mid upper arm circumference (MUAC) with weight for height (W/H) and weight for age (W/A) indicators. The study showed that the national staff with minimal training made fewer errors when undertaking MUAC than W/H and W/A 17. Alam et al compared mid upper arm circumference, weight for height, height for age and weight for age and reported  MUAC was simpler, faster and easier for minimally trained staff 12. Conversely however, other studies have found mid upper arm circumference was less accurate than weight for height18,6.

Anthropometric measurement error is unavoidable16. However through regular training, standardisation and adherence to a measurement methodology, the likelihood of error can be reduced19. It is important to minimise measurement error as the reliability of the measurements is a direct indicator of the quality of the data20. In addition measurement error can lead to the underestimation of malnutrition in nutritional surveys20.  
Vegelin et al looked at knowledge, training and experience of observers on the reliability of anthropometric measurements in children. Their study showed a significant relationship between the level of anthropometry training and experience and the precision and reproducibility of data19. 

 At present there is no standardised training method or equipment used within the emergency nutrition field and levels of training and standardisation vary considerably and in general are far from perfect7. 

The Emergency Nutrition Network (ENN) in partnership with Southampton University undertook a cross sectional study looking at weighing scales in emergency nutrition programmes specifically for infants less than six months old21. The purpose of the study was to see which type of scale was used in emergency nutrition programmes and the type of scale that would be most appropriate. Currently weighing scales that are specifically for infants in emergency nutrition programmes are being constructed. One of the concerns of the ENN is the consistency of training the national staff receive in undertaking anthropometric measurements. If the staff that are undertaking the anthropometric measurements have limited training and standardization, the measurement error could continue to be significant.  

Aim of project:

The aim of this project is to investigate anthropometric measurement training in emergency nutrition programmes.

Objective of project:

The three objectives of the project are:

· To investigate the level, depth and frequency of training provided by a sample of NGO’s in weight, height and mid upper arm circumference for national staff in emergency nutrition programmes.

· To analyse and evaluate the anthropometric measurement training guides and methods used by a sample of NGO’s.

· To explore methods of standardising training for field staff in emergency nutrition programmes. 

The project intends to be a platform from which people involved in emergency nutrition interventions can express their views about the level of anthropometric measurement training and how the training can be altered to improve the knowledge and skills of the individuals undertaking the anthropometric measurements. 

Methodology:

Literature review: 

A literature review was undertaken to look at anthropometric measurement error, training and standardisation methods that have been employed in emergency nutrition programmes. 

A formal literature search was undertaken using Pubmed, which is a national database that provides access to medical abstracts. Key words used were: anthropometric measurement, anthropometry, body composition, nutritional status, measurement error, weight, height, mid upper arm circumference, training and standardisation.

An informal web-search was carried out using: Google scholar, WHO (World Health Organisation), ENN (Emergency Nutrition Network), Valid International, UN (United Nations), FANTA (Food and Nutrition Technical Assistance).

Study design:

This project used a cross-sectional methodology comprising a mixture of self-administered and interview-administered questionnaires. Thirty-two individuals participated in the study. The questionnaires were sent by email to a variety of countries included Somalia, Ethiopia, Niger, Malawi, Zimbabwe, and Uganda, where they were completed then returned by email. The questionnaires were completed over a six-week period from July 2007. Interviews took place over 2 weeks in July.

Ethical approval was obtained by the London School of Hygiene and Tropical Medicine in April 2007 (reference number: 06/130). All participants were volunteers. Written and verbal information about the study (appendix 1) was provided to all participants.  The consent form required participants to confirm their understanding before taking part in the study (appendix 2).

Recruitment:

Staff and students at LSHTM were asked to be involved in the study. A notice was advertised on the poster board at LSHTM requesting individuals who had previously worked for a NGO in a nutritional intervention capacity to be involved in the study.

Fifty-two recruitment emails were sent to a range of international NGOs. The participants worked for a variety of NGOs including:

· Samaritans purses

· MSF Holland, UK, France and Spain

· Concern 

· Valid International

· Action Against Hunger Spain, UK and USA

· Save the Children

· Medecins du Monde

The chief investigator of the weighing scales study undertaken for the ENN passed on some potential participants’ e-mail addresses21.  

Participants:

The interviewees were split into three categories. This gave adequate opportunity for each tier of the NGO to give their opinions on the anthropometric measurements taking place in the project sites and the training provided. The three interviewee categories were:

· National nursing or nutritional staff working within a nutrition programme.

· Nursing or nutritional supervisors (national or expatiate) working within a nutritional programme.

· Nutritional or medical coordinators or advisors to the nutrition programmes.

Inclusion criteria:

The inclusion criteria meant national nursing and nutrition staff had to be either:

· Working for a non governmental organisation in a nutrition intervention programme at the time of recruitment for the study,

· Working for another organization, for example the MOH involved in a nutrition intervention capacity in partnership with a NGO.

Nursing or nutritional supervisors and nutritional and medical coordinators or advisers were eligible to participate if they were at present or had been working in an emergency nutritional intervention programme in the past two years.

Questionnaires: 
One questionnaire was devised for each of the three categories of interviewee. The design of the questionnaire was based on the LSHTM end of term evaluation questionnaire, which was used as a template for the layout of the questionnaire (appendix 3).  Guidance for questionnaire wording and layout was also located in the Georgia Institute of Technology website22. The questionnaires were designed with a mixture of qualitative and quantitative questions that were intended to be easy to answer and maintain participant’s confidentiality.

 The quantitative questions were made up of multiple choice and five point Lickert scale questions. The multiple-choice questions had between three and six choices. The five point Lickert scale answers were: “very competent; competent; average; not competent; very incompetent”. The qualitative questions were made up of open-ended questions.

 The questionnaires were pilot tested by five individuals with experience in nutritional interventions. The time taken to fill in the questionnaires was approximately thirty minutes. 

All questionnaires had a small section requesting confirmation of the occupation and NGO each participant worked for. 

National nursing or nutritional staff questionnaires were designed to gain an insight into how the national staff felt about undertaking the measurements, their level of competency and the training they received. Each questionnaire (appendix 4) comprised four sections, which were:

· Section 1: Participants perception of level of training received, types of training, manuals used, frequency of refresher training, problems encountered with the training 

· Section 2: Weight training: frequency of training, competence of participant, equipment used, problems in training and in undertaking weight 

· Section 3: Height training: frequency of training, competence of participant, equipment used, problems in training and in undertaking height measurements

· Section 4: Mid upper arm circumference (MUAC): level of training, when MUAC used, level of competence. Refresher training 

The questionnaires designed for the nutritional or nursing supervisor allowed the supervisors to discuss the training and competency of anthropometric measurements. The questionnaire (appendix 5) had five sections, these sections were:

· Section 1: training supervisor received; types, frequency and depth of training received

· Section 2: training they have given; NGO training policy, frequency of training, manuals used 

· Section 3: weight; frequency, level and depth of training national staff receive, equipment used and problems found 

· Section 4: height; frequency, level and depth of training national staff receive, equipment used and problems found

· Section 5: MUAC; level of training, competency and when MUAC is used

Questionnaires for the nutritional and medical coordinators or advisors were designed to look at the policies and guidelines each NGO provided as well as individuals experiences in witnessing anthropometric measurements and training. The questionnaires (appendix 6) comprised two sections, these were:

· Section 1: training received; type, frequency and problems encountered 

· Section 2: training for the NGO; policies, recommended frequency, population groups concentrated on and manuals provided 

Evaluation of the nutrition and anthropometric measurement manuals:

Each of the anthropometric measurement sections of the nutritional manuals were tested for:

· Readability

· Clarity of instructions / explanation

· Diagrams clearly explaining the three anthropometric measurements

Readability:

The Flesch/Flesch–Kincaid Readability Tests were used to measure how difficult a pasage of text was to read and what level of education would be needed to comprehend the text23.

In each of the manuals, paragraphs from the chapter on undertaking anthropometric measurements were fed into the readability index score24. The index score gave two results, the first was the reading ease test and the second was a grade level test.
The reading ease score is between 1 and 100, the higher the score the easier the article is to read. Table 2 shows the reading ease score guide:

Table 2: Reading Ease Score 24.

	Flesch/Flesch–Kincaid Score 
	Reading Ease 
	Score 

	90-100
	Very easy
	1

	80-90
	Easy
	2

	70-80
	Fairly easy
	3

	60-70
	Normal
	4

	50-60
	Fairly difficult
	5

	30-50
	Difficult
	6

	0-30
	Very difficult
	7


The grade level score is designed to calculate the level of education that would be needed to read each article. The score is given in American education grades, this has been converted to ages and the number of year’s education generally required in order to understand the text   (table 3):

Table 3: Grade Level Score24.

	American grade
	Age
	No years education required

	Kindergarten
	5-6
	1

	1st grade
	6-7
	2

	2nd grade
	7-8
	3

	3rd grade
	8-9
	4

	4th grade
	9-10
	5

	5th grade
	10-11
	6

	6th grade
	11-12
	7

	7th grade
	12-13
	8

	8th grade
	13-14
	9

	9th grade
	14-15
	10

	10th grade
	15-16
	11

	11th grade
	16-17
	12

	12th grade
	17-18
	13


Clarity of the instructions:
The description of how to undertake weight, height and mid upper arm circumference in the various manuals was assessed by the following criteria:

·  If the manual broke the instructions down into a step by step guide and explained the roles of all participants involved in the measurement, the manual was given a score of one.

· If the manual broke the instructions down but did not give guidance about the different roles of the measurers, the manual was given a score of two.  

· If the manual did not give any explanation or instructions the manual was given a score of three.

Table 4: Instruction Scoring.

	Score
	Clarity

	1
	Very clear 

	2
	Clear

	3
	Not clear/ no instructions


Diagram:

For those people who are reading in a second language or are generally less literate diagrams are a useful way to show the individual what is required25. If the instructions are illustrated with diagrams it can help the individual undertake anthropometric measurements. The following scoring was adopted for the 3 anthropometric measurements. 1 for clear diagrams showing the role of both the measurer and assistant, 2 for a diagram that was not clear, and 3 for no diagrams.

Table 5: Diagram Scoring.

	Score 
	Diagram 

	1
	Clear diagram present

	2
	Diagram not clear

	3
	No diagram 


Data analysis:

The data collected has been split into:

· The questionnaires: these questions were converted into proportions  

· The manuals: involving clarity of the instructions / explanation and diagrams.
Results:

Questionnaire results:

Level of anthropometric measurement training for all participants: 

The questionnaires were completed by 32 participants. The response rate was high (91%). 

Of the 32 participants 94% had received training. Surprisingly the 6% of participants who had not received training were nutritional / medical coordinators or advisors (table 6).

Interestingly 16% of the participants had received only theoretical training from reading a book or listening to a lecture and had received no practical training.

Table 6: Participants responses to: Training received and type of training received.

	
	Coordinators & advisors
	Supervisors
	National staff
	Total

	Received training 

	Yes


	11

85%
	11

100%
	8

100%
	30

94%

	No
	2

15%
	0

0%
	0

0%
	2

6%

	Total 
	13
	11
	8
	32

	Types of training received

	Theoretical from person or book
	2

18%
	1

9%
	2

20%
	5

16%

	Informal one on one training
	2

18%
	2

18%
	3

30%
	7

22%

	Formal group training
	5

46%
	8

73%
	5

50%
	18

56%

	University training
	2

18%
	0

0%
	0

0%
	2

6%

	Total 
	11
	11
	10
	32


20% of the supervisors have not received anthropometric measurement training in the last 5 years. 

Table 7: Participants response to: The last time they received training and were they involved in facilitating the training.

	
	Coordinators & advisors
	Supervisors
	National staff
	Total

	Involved in teaching the anthropometric measurements

	Yes
	10

77%
	10

91%
	-


	20

83%

	No 
	3

23%
	1

9%
	-


	4

17%

	Total 
	13
	11
	
	24

	The last time participants received training

	Within in last 6 months
	-
	5

50%
	5

63%
	10

56%

	1-2 yrs ago
	-
	2

20%
	3

37%
	5

28%

	2-4 yrs ago
	-
	1

10%
	0
	1

5%

	Over 5 yrs ago 
	-
	2

20%
	0
	2

11%

	Total 
	-
	10
	8
	
18



87% of national staff have said that anthropometric measurement training takes 2 or more days. This is compared to 7% and 10% of coordinator / advisors and supervisors. 30% of supervisors and 36% of coordinators / advisors say training takes 1-2hrs (table 8). Worryingly 22% of participants say infants under 6 months and adults including pregnant and lactating women are not included in the training (table 8).

Table 8: Participants response to: Length of time taken for training and population groups not included in training.

	
	Coordinators & advisors
	Supervisors
	National staff
	Total

	Length of time taken for anthropometric measurement training

	1-2hrs
	5

36%
	3

30%
	0
	8

25%

	Less than ½ day
	2

14%
	3

30%
	0
	5

16%

	1 day
	4

29%
	2

20%
	1

13%
	7

22%

	1-2 days
	2

14%
	1

10%
	0
	3

9%

	More than 2  days
	1

7%
	1

10%
	7

87%
	9

28%

	Total 
	14
	10
	8
	32

	Population groups not included in the anthropometric measurement training

	<6 months
	4

36%
	6

19%
	7

20.5%
	17

22%

	6-59months
	0
	0
	0
	0

	Children over 5yrs
	0
	6

19%
	6

18%
	12

16%

	Adolescents 
	3

27%
	6

19%
	7

20.5%
	16

21%

	Adults
	3

27%
	7

21.5%
	7

20.5%
	17

22%

	Elderly 
	1

9%
	7

21.5%
	7

20.5%
	15

19%

	Total 
	11
	32
	34
	77


Predictably 55% of the participants said the anthropometric measurement training was normally taught by the nursing or nutritional supervisor.  [image: image2.emf]Graph 1: Who Teaches the Anthropometric Measurement 
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Medical / nutritional coordinator or advisor:

10 of the 13 participants had been actively involved in training nursing or nutritional staff within a nutritional programme. The medical nutritional coordinators or advisors’ questionnaires highlighted issues with the anthropometric measurements and the anthropometric measurement training (appendix 7, table 9).

Table 10: highlights the most recurring issues with anthropometric measurements and training.
	· Standardisation, precision and accuracy problems

· Equipment problems 

· Not enough practical experience during training

· Problems with MUAC being easy to get wrong 

· Staff becoming tired and bored causing sloppy measurements

· Clothing removal

· Calculation and number problems 

· Poor calibration of scales 

· Irritable children 

· Problems with finding staff that will undertake quality measurement


33% of the participants said the training that occurs at the project sites was “very good”, and 50% said the training was “average”. 

Nursing and nutritional supervisors:

64% of the supervisors had no problems with the anthropometric measurement training they received. Half of the 36% of participants who were unhappy with the training received said it was due to lack of practical training and experience. 

The nursing and nutritional supervisors highlighted issues in anthropometric measurements and training (appendix 7, table 11).

Table 12: The most frequently recurring issues were:

	· Problems with calibration and zeroing of scales, 
· Concept of eye level for Salter scales
· Coloured bands rather than bands with numbers are easier to use

· Doing MUAC on infants under 6 months

· Sloppy measurements

· More practical training needed

· Timing of when to do measurements, should be the same time each day

· Positioning of individual  

· Irritable children

· Equipment quality and storage

· Removing clothing 

· When to measure length or height

· Not finding mid point around the arm for MUAC and band being pulled too tight

· Some scales not accurate enough to weight infants as the increments do not go small enough


50% of the supervisors said calibration of the weighing scales occurred every time the scales were used. 12.5% said calibration never occurred and 25% said calibration occurred monthly. Interestingly 63% of the supervisors highlighted calibration as an area of concern and did not think it occurred without there being encouragement.

National staff:

The national staff highlighted problems encountered with undertaking anthropometric measurements and training they received (appendix 7, table 13). 

Table 14: The most frequently recurring issues

	· Need to change scales regularly due to reduced accuracy

· Calibration and zeroing each time child weighed can be time consuming

· Scales can show different weight if repeated

· Weighing pants are too small, uncomfortable and unsafe, causing anxiety for parents

· Irritable children can cause problems with recording weight

· Removal of clothes and necklaces can be difficult due to uncooperative parents

· Difficult to lay infants down as its hard to get legs and feet straight

· MUAC Band can be pulled too tight 

· Too many different MUAC tapes which can be confusing to read (MSF, TALC, UNICEF)


25% of the participants had not received any weight measurement training for infants less than 6 months (table 12). 

Table 15: Training and competency in undertaking weight measurements.
	Population groups
	Yes
	No
	1

very  competent
	2
	3

ok
	4
	5

not

very competent

	6mths – 5yrs
	8

100%
	0

0%
	7

88%
	0

0%
	1

12%
	0

0%
	0

	Less than 6mths
	6

75%
	2

25%
	2

29%
	0

0%
	4

57%
	0

0%
	1

14%


75% of participants said they calibrated the scales every time they were used and 25% said they never calibrated the scales.

Of the national staff participants, 14% said they had never been trained to measure the length of infants less than 6 months old and 43% said they had not been trained to measure the height of adolescents, adults and the elderly. 

Table 16: Level of competency undertaking height and length measurements.
	Population groups
	1

very competent
	2
	3

ok
	4
	5

not competent

	Height 
	6

86%
	0
	1

14%
	0
	0

	Length 
	5

71%
	0
	2

29%
	0
	0


14% of the participants said children less than 1 year old should be measured lying down, 71% said the length should be measured on children less than 2 years or 85cm.

100% of the participants had received MUAC training, 71% of the participants felt very competent at undertaking a MUAC.

Policy:

23% of the coordinators / advisors thought the nutritional guidelines were equivalent to having a policy (graph 2). 
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Surprisingly 67% of participants said there was no recommendation for the frequency of training. 17% of participants said “other” and said the training occurred: 

· Before every survey 

· Depending on the motivation of the trainer

· Depending on the need of the project and context

· On induction for new staff members 
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Anthropometric measurement manuals:

79% of the participants including all the national staff said a manual which explained the anthropometric measurements was provided (graph 4). 
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 The manuals the NGOS provide were graded by the participants (graph 5). Interestingly 75% of the national staff said the manuals were very good compared with 33% of supervisors. 19% of supervisors and coordinators said the manuals were bad. 
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When asked about refresher training, 11% of the participants said it occurred (graph 6): 

· Prior to the surveys

· No specific time period
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Manual evaluation:

14 nutrition and anthropometric measurement manuals were looked at for ease of reading, clarity of anthropometric measurement instruction and diagrams (table 17).

Table 17: Evaluation of the manuals.

	
	Manuals 
	Reading ease


	Years of education needed
	Clarity 
	Diagrams for each of the measurements

	1
	FANTA 200326
	 Fairly difficult
	12
	1
	1

	2
	WHO 200027
	Difficult
	13
	1
	1

	3
	DWIC 200628
	Fairly difficult
	14
	1
	1 

	4
	Sudan Manual29
	Easy
	5
	1 
	1 

	5
	Guyana Living Standards30
	Average 
	10
	1
	1 

	6
	MSF 199531
	Fairly difficult
	10
	2 
	2

	7
	WHO 199532
	Average 
	10
	2 
	3

	8
	MSF 2005 (draft)33
	Fairly easy
	9
	2 
	1 

	9
	ACF34
	Average 
	13
	2
	2

	10
	Save the Children35
	Fairly easy
	8
	1
	1

	11
	UN 198636
	Fairly difficult
	10
	1
	1 

	12
	SMART 37
	Average 
	11
	1 
	1

	13
	CTC Field Manual38
	Difficult
	13
	3
	3

	14
	DPPC39
	Average 
	10
	1
	1


The average readability score of those manuals assessed was rated 60, which can be considered consistent with average readability. With a score of 84 the Sudan Nutrition Manual had the highest readability score. The World Health Organisations’ “The Management of Nutrition in Major Emergencies” and Valid Internationals’ “Community Based Therapeutic Care (CTC); A Field Manual” had the lowest readability score of 34.

The average number of years of education required was 12, the Sudan Nutrition Manual required the lowest level of education, as participants would only need 5 years of education to be able to understand the manual.  The most difficult manuals to read were WHO “The Management of Nutrition in Major Emergencies”; Valid Internationals “Community Based Therapeutic Care (CTC) : A Field Manual”; Virginia Department of Health, Division of Women, Infant and Child “Anthropometric Training Manual” and Action Contre La Faims “Assessment and Treatment of Malnutrition in Emergency Situations, Manual of Therapeutic Care and Planning for a Nutritional Programme” as each of these manuals needed over 13 years of education to understand them.

Discussion 

This study was undertaken to explore the level of anthropometric measurement training that occurs in nutritional programmes. The study aim was to generate a hypothesis about the level of training and highlight the irregularities within the different nutritional programmes and NGOs. 

Level of training:

It is reassuring to find that that the vast majority of participants in the study have received some form of anthropometric measurement training. Interestingly the participants who had not received anthropometric measurement training were medical or nutritional coordinators or advisors. The coordinators and advisors have the ability to guide the anthropometric measurement training facilitators. They ought to oversee the training that occurs within the project sites and guide the facilitators to make sure the training is as productive as possible.  Without receiving training themselves, the medical coordinators and nutritional advisors would find it harder to recognise mistakes and guide the training appropriately40. This has been highlighted in a previous study which showed that where inter-observer error is recognised, the error is dramatically reduced40.

A small proportion of the participants had only received theoretical training. This was also emphasized by the coordinators / advisors and supervisors as a lack of practical training was a major concern. Practical training allows the measurer the opportunity to put theory into practice in a comfortable environment and typically measure subjects that are happy to be measured. Practical training also allows the facilitator of the training to monitor the skills learnt and the practical training can act as a quality assurance measure20.

Another key problem underlined by participants in the study is a correlation between tiredness / boredom of the measurers and increases in the incidences of measurement error. Other studies have shown that regular training and standardisation increases experience, knowledge and understanding of the reasons for accurate measurement and thus decreases measurement error19,20,40.

Frequency of training:

The study has shown a lack of standardised frequency of training within the different project sites and NGOs. The majority of the supervisors and coordinators were unaware of a recommended frequency of training. The amount of training that occurs in the project sites appears to be dependent on the motivation and interest of the training facilitator. There also seems to be no recommended frequency of anthropometric measurement training in the various nutrition guidelines. This is probably the reason why the majority of supervisors and coordinators are unaware of any recommended frequency of training. Providing a recommended frequency will support the facilitator and mean the training is not continually postponed as other issues arise. WHO undertook yearly training and standardisation in the Growth Standards Study20. Three of the coordinators suggest that training should take place every 6 months.  

The nutritional personnel working for NGO’s are often based in isolated, extreme environments reacting to regular nutritional emergencies. In these programmes there is likely to be a high turn over of personnel leading to the loss of experienced staff41. This is one of the reasons a previous review of nutrition surveys showed a need for systematic and repetitive training and capacity building at field, nation and international level41.

Types of training:

All participants said training included measurements of 6-59 month old children. A large proportion of the participants said anthropometric measurement training did not include infants less than 6 months, adults including pregnant and lactating women and the elderly. This is due to most nutritional programmes and surveys targeting children between 6-59 months because this age group is considered to be a good proxy for the nutritional status of the general population35. In today’s environment with increased HIV/ Aids more individuals over five years are susceptible to malnutrition42,43. In addition infants under 6 months continue to be vulnerable in emergencies due to inappropriate feeding practices21. Measurers that are competent at measuring population groups other then 5-59 month old children are better equipped to react to changes in the nutritional status of these groups. This in turn will help towards meeting some of the Millennium Development Goal. Improving detection of malnutrition will insure those detected will be admitted to appropriate nutritional programs so reducing child mortality; it will also help improve maternal health and help combat HIV Malaria and other diseases47. 

One participant highlighted a problem regarding CTC MUAC training. A large group of individuals (500-1000) need to be trained to do MUAC measurements for CTC programmes. The recommendation is to pay the measurers a ‘per diem’ (one-off incentive payment) for attending the training. Whilst international NGOs maybe able to afford to pay a per diem, at hand over to the MOH and smaller locally run NGOs, this additional expense often becomes uneconomic, making the training less sustainable.

Some of the Coordinators and supervisors said they were concerned with the lack of interactive training tools available. Providing interactive training tools would help reduce the burden of work the supervisors have, while standardising session plans and ensure that all the important topics are covered in the training. These tools could be adapted to the context of each project.

One supervisor highlighted the need to take measurements at consistent times of the day. This reduces the effect of diurnal variation that occurs throughout the day.  Diurnal variation in height has been reported as anything up to 2cm and weight would have a greater variation44.

Policy:

Half of the coordinators and supervisors were not aware of the existence of any anthropometric measurement training policy. As other studies have shown an anthropometric training policy gives the opportunity to standardise the frequency, depth and length of training40,44. This is especially important in nutritional programmes with a high turn over of staff and due to the busy nature of the programmes the anthropometric measurement training can be postponed when more important issues arise. Some coordinators said the amount of training received by the national staff is directly linked to the motivation and interest of the project supervisors. If a policy was provided this issue would not be as relevant. A small proportion of the nutritional advisors / coordinators said there was a nutritional guideline instead of a policy. These guidelines do not specify in detail the frequency, length and depth of training and how often calibration of the scales is needed. If the guidelines are used instead of a policy it would be advisable to include frequency, depth and length of anthropometric measurement training, calibration and zeroing.

Measurements and Calibration:

The Majority of the national staff participants felt “very competent” in measuring weight, length, height and MUAC. The participants who completed the national staff questionnaires appeared to have considerable experience and knowledge.  This fits with other studies as they have also shown that the more experienced and knowledgeable individuals are, the more precise and accurate the measurements are19,45.

The study did highlight some confusion with measuring height and length. The majority of national staff said length should be measured of children less than 2 years or 85cm. but some suggested that length should be measured on children less than 1 year. One of the coordinators also raised this issue, believing there to be differing recommendations and quoting some suggestions to measure the length of children under 75cm and others to measure under 85cm. measuring height and length should be a key part of the training individuals received but if there is no uniformity with regards to cut offs then confusion can arise.
Calibration within the project sites appears to have irregularities. The majority of supervisors suggested that calibration was an area of concern as there was little consistency of calibration or zeroing in the project sites. This was shown in the study as a quarter of national staff had never calibrated whilst three quarters said they calibrated each time they were used. The high proportion of national staff who calibrate each time they use the equipment could be due to being involved in nutritional surveys. There is no recommended frequency of calibration or clarity between the use of calibration and zeroing in the anthropometric measurement manuals. This could be the reason for the confusion and irregularities between zeroing and calibration. Providing standardised frequency and clarity on zeroing and calibration will reduce the considerable discrepancies which occur at present.

Data collection and measurement error:

The data that is collected in nutritional programmes is often used in nutritional surveys. If there is no standardisation of anthropometric measurement methods between projects it is hard to compare the data collected. Because of the insufficient quality of the data it is very difficult to make decisions and allocate resources. A review of surveys and nutritional assessments in Ethiopia has found a lack of standardisation of methods and uneven quality of data used in many of the nutritional surveys46.  

Evaluation of manuals;

The participants were generally happy with manuals provided in project sites. The majority of the national staff in particular felt the manuals were “good”. Some supervisors and coordinators highlighted the fact that information in the manuals was becoming outdated, especially the diagrams used.

The readability scoring implies that the mean score of the manuals looked at in the study was 60, this is considered “average”. The mean number of years education needed to understand the manuals was 12 years. This indicates that most of these manuals would not be ideal for staff that have a limited education or are reading in a second language. 

Most of the manuals scored “1” in clarity.  This means the anthropometric measurement instructions were clear and broken down into step by step process. 

 46% of the participants said the manuals were “very good”, because the manuals were clear, comprehensive, user friendly and complete. 8% graded the manuals as “good” because they were easy to understand but missed illustrations. 33% said the manuals were “ok”, these manuals were not stimulating or interactive; theoretically ok but difficult to put into practice and focused on the 6 – 59 months age bracket. 13% said the manuals were “bad” as the text was not clear and not interactive.  For the manuals to be more interactive the diagrams had to be updated and a training CD should accompany the manual. 

Many of the anthropometric measurement instructions and diagrams were adapted from the United Nations 1986 “How to Weigh and Measure Children” manual36. The UN 1986 manual had clear instructions which were broken down into steps but it is starting to appear antiquated. Each of the manuals has been written to target a specific audience. Individuals who are reading English as a second language and have less than 10 years of education would find the majority of these manuals difficult to understand. It is important that the writer recognises the target audience and writes appropriately so the audience can gather as much information as possible.

Limitations of the study:

With only 32 participants involved in the study the sample size was very small and unlikely to be representative of the general population. A proportion of the participants who completed the national staff questionnaires appeared to have a good level of English and computer skills; in addition the participants are possibly more motivated than the general population. This would indicate that the study is likely to be biased towards the more educated national staff. 

Due to time constraints and a pre-requisite of recruiting a variety of participants from different countries, the questionnaires were sent and received by email. Owing to the lack of uniformity when completing the questionnaires there is possibly increased bias in the completion of the questionnaires. 
It is possible that the questions needed to be translated for a few of the national staff, the answer would then need to be translated back into to English to be filled in. This processes introduces an element of error, furthermore due to the subjective nature of the questionnaires it is impossible to quantify the results. The questionnaires were piloted on a group of individuals who had previous experience of working within nutritional programmes. All the individuals who completed the pilot study were well educated people undertaking masters at LSHTM. Because the pilot study was completed by well educated people there is a possibility that some issues were missed.

The questionnaires asked about frequency of calibration.  Due to the high percentage of participants indicating they calibrate the scales every time they are used, it is possible that there is confusion between zeroing and calibration.  The other possibility is that many of the participants that were involved in the study were involved in nutritional surveys which recommend calibration each time the scales are used.

There are two readability scores used to measure the manuals. There appear to be discrepancies between the two scores. For example ACF’s34 Nutritional Manual readability score was “average” but the number of years of education was 13 which is high. WHO27 readability score was “difficult” and needed 13 years of education compared to DWIC28 whose readability score was “fairly difficult” but needed 14 years of education to understand. 

Recommendations that come from the study:

The study has highlighted irregularities between different programmes and NGOs. The following recommendations hopefully reduce the varying anthropometric measurement qualities within these programmes and NGOs.

· Universal anthropometric measurement training policies which standardise training frequency, calibration, cut off points for length and height measurements, standardisation strategy and population age groups which are focused on in the training.

· Availability of interactive training tools and session plans with up dated diagrams and instruction which can be adapted by the facilitator to the project context. 

· Training that includes all population groups including infants under 6 months and adults.

· Standardised MUAC tape with colours.

The following issues are suggested areas to concentrate on in the anthropometric measurement training:

· Increased time for practical training.

· Measurement training which includes all population groups, including infants under 6 months, adults, elderly.

· Undertake measurements at consistent times of the day. For example in the morning.

· Clothes removal – context specific (how much is expected to be removed)

· When to use lying and standing height measurements.

· Involving parents when measuring smaller children and infants so the child is less scared and irritable. 

· Clarity of calibration and zeroing and when they should be used.

· Standardisation sessions.

· Storage, maintenance and setting up of equipment. For example making sure the Salter scales are set up at eye level.

· Importance of accuracy and precision.

· MUAC training.

Conclusion:
Its reassuring that 94% of participants have received anthropometric measurement training and in general participants were happy with the training they received especially participants who completed the national staff questionnaires.

Our findings suggest there are no recommendations for frequency, depth and quality of anthropometric measurement training. The training appears to be guided by how motivated the facilitator is. 

The training appears to be very theory based and many of the participants suggest that increased practical training would help reduce measurement error. 

The training is very specific to the 6-59 month age group. Providing a more rounded training including all population age groups gives the measurer more knowledge and understanding, thus increasing the ability to react quickly to a nutritional crisis in one of the other groups.

Our findings also suggest there is no recommended frequency for calibration and some of the participants had never calibrated. The supervisors suggested that calibration did not take place without prompting. Calibration and zeroing should be concentrated on in training and highlighted as an important activity.

The majority of participants were not aware of any anthropometric measurement policy. An anthropometric measurement training policy would give guidance to the programme staff, indicating the recommended frequency and type of training, standardisation and calibration.

Generally participants found the manuals available to them to be good. The readability score showed that a high level of education is required to understand most of the manuals within the sample. When writing nutrition manuals or guidelines the writer needs to work out for whom the manual is intended, then use appropriate wording so the reader will gather as much information from the manual as possible. It is possible that more than one manual maybe required and each manual is written for its own targeted audience. 

The nutrition personnel who are working for NGOs are normally working in very difficult, stressful environments.  This study has highlighted the problems that nutritional personnel face with regards to anthropometric measurement and training. Hopefully the study will provoke further thought and discussion on anthropometric measurement training and ways to support the project staff with these issues.
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Appendix 1: Anthropometry Training Study Information Sheet:

Study Title:

· Investigation into Anthropometric Measurement Training in Emergency Nutrition Programs.

Investigators name and contact details:

· Email:

· Phone number: 

Public Health nutrition Masters:

· This project is undertaken as a part of the public health nutrition masters degree. 

Objectives of the summer project are:

· Investigate level, depth and frequency of training each NGO provides in weight, height and mid upper arm circumference for local staff in emergency nutrition programs.

· Analyze and evaluate the anthropometric measurement training guides and methods used by each NGO.
· Explore methods of standardizing training for the field staff in emergency nutrition programs. 

· This study is not setting out to be critical or judgmental of existing procedures but instead to explore whether mutual benefits can be shared between NGOs through standardised procedures.

Collecting information from NGO staff:

· The information collected is not going to be used to assess individual knowledge and skills.

· The information is collected via questionnaires.

· This exercise will bring about an opportunity for individuals to discuss their experiences, with anthropometric measurements and the training they have received or given. 

· The NGO and individual involvement will ensure that the end product of a standardised training procedure guide will be suited to the use it is aimed at.

What is expected of the individuals involved:

· Read and sign the consent form that is provided.

· Read and fill in the questionnaire, this should take less than 30 minutes to complete.

Confidentiality:

· The project will maintain strict confidentiality for all those involved.

· No individual’s name will be mentioned in the final report.

· If the individual or NGO wants to withdraw from the project at any time during the data collection period this will be respected and all the data collected will be excluded from the final report.

Ethical Committee approval:

· Ethical approval has been given by London School of Hygiene and Tropical Medicine ethics committee.

Appendix 2: Consent Form:

Study Title:

Investigation into Anthropometric Measurement Training in Emergency Nutrition Programs.

Investigators name and contact details:

· Email:

· Phone number: 

I have read the information sheet concerning this study (or understand the verbal explanation). I understand what will be required of me and what will happen if I take part in the study.

My questions concerning this study have been answered by (please fill in the name of the person that answered any questions you had).

……………………………………………………………………………………….

I understand that at anytime I may withdraw from this study without giving a reason and without affecting my normal work.

I agree to take part in this study:

Signed…………………………………………………………………………………..

Date…………………………………………………………………………………….

Appendix 3: LONDON SCHOOL OF HYGIENE & TROPICAL MEDICINE

STUDENT EVALUATION QUESTIONNAIRE FOR TEACHING UNITS  (2006-2007)
This evaluation form is in two parts. Section 1 provides you with an opportunity to comment on individual sessions during the teaching unit. We encourage you to make criticisms and/or positive comments, together  with any suggestions for change. Section 2 provides will be distributed at the end of the teaching unit.

Name of teaching unit:
       

Name of your MSc      :

SECTION 1

Please use the table below to give feedback on individual sessions. Aspects you might wish to comment on

include the quality of teaching, the content of the session, facilities, tutor support etc.

	Date
	Title of Session
	Type
	Comments

	26 April
	Introduction to Study Unit, Group work  and Reflection
	
	

	26 April
	Evidence based policy, scientific research and commercial interests


	
	

	26 April
	Key Policy Actors – consultation simulation
	
	

	27 April
	Consultation simulation group work
	
	

	27 April
	Policy Actors & Perspectives in Action – consultation simulation
	
	

	27 April
	Project Identification: the example of Honduras
	
	

	4 May
	Nutrition Education
	
	

	10 May
	Nutrition Information – food labelling and advertising, help or hindrance 


	
	

	10 May
	.Food, Trade and Nutrition – Discussion forum
	
	

	11 May
	Assessed Presentations 1: Country Profile and Choice of Problem
	
	

	16 May
	Evaluation. Lunch time lecture with NIE.
	
	

	17 May
	Introducing The Project Log Frame
	
	

	17 May
	Stakeholder Analysis and Logical Framework Workshop.

	
	

	25 May 
	Assessed Presentations 2: Project Preparation
	
	

	
	GROUPWORK Overall
	
	


STUDENT EVALUATION QUESTIONNAIRE FOR TEACHING UNITS (2006-07)

Name of  teaching unit:         NUTRITION POLICY AND PROGRAMME PLANNING (2460) 

Name of your MSc       :     

SECTION 2:   Please circle one of the numbers in each line







Very 
Good
Neutral
      Bad
        Very          
Not







good
        


         bad
applicable

1. Quality of course notes and


5
   4
      3
        2
            1  
0

    reading material

Comments

2. Quality of  lectures



5
  4
      3
        2
            1
0

Comments

3. Quality of practicals / group work

5
  4
      3
         2
            1
0

Comments

4. Content of course


 
5
  4
      3
         2
            1
0

Comments

5. Fulfilment of  course objectives
 
5
   4
       3
          2
            1
0

6. Division of time between activities,
 
5
    4
       3
         2
             1
0

    including private study time

Comments

7. Your overall opinion of the course
 
5
  4
       3
         2
              1
0

	Overall, what were the good things about this teaching unit?:



	What could be improved?:




Further pages may be added, if needed.   Thank you for completing this questionnaire.

Please return this questionnaire to:    

Appendix 4: National Staff: nurses, nutritional assistants, CHW etc
Before you fill in the questionnaire please take time to read the project description and then sign the consent form when you are happy. The questionnaire is strictly confidential and there is no right or wrong answer for any of these questions. Remember you can withdraw at any time.                                                                                                                                         

Basic data collection: NGO, Project site and position
	0.1
	NGO working for
	

	0.2
	Project site ie Amhara region Ethiopia
	

	0.3
	Position ie nutritional assistant
	

	0.4
	Date filling in questionnaire 
	


Example question:

Please circle or highlight anything you agree with. 

The 1st example question I have filled in asks if I like drinking coffee. I do like drinking coffee so I have circled yes.

The 2nd example question shows 1 to 5. 1 = is strongly like, 3 = neutral, 5 = strongly dislike. I have circled number 2 as I like coffee.

In the 3rd example question 2 boxes have been circled as I like 2 types of coffee 

	Do you like drinking Coffee
	

	No 

	Do you like drinking coffee
	1

strongly like 
	
Like 
	3

neutral 
	4

dislike 
	5

strongly dislike

	What types of coffee do you like?
	Black 
	

	


The questionnaire is split into four sections. If you are happy with how to fill in the questionnaire please continue to the first section.
Section 1: General Information 

	1. Have you ever received training in weight, height and mid upper arm circumference measurements?
	Yes
	No
	Unsure

	2. What type of training did you receive?
	One on one training sessions from a more experienced staff member or supervisor 
	group training given by a more experienced staff member or supervisor
	Theoretical teaching session

(lecture – non practical)
	Other 

(please explain in box below)

	Other:



	3. When was the last time you had training in weight, height and mid upper arm circumference measurements?
	Within last 6 months
	Within the last year
	One to two years ago
	Two to four years ago
	Over five years ago
	Never 

	4. Over how long did this training take? 


	Less than half a days training
	1 days training
	2 or more days training

	5. What age groups did you get training for? (Please circle as many boxes as needed). 
	Less than 6 month infants
	1 – 5 years 
	Child 
	Adolescent 
	Adult 
	Elderly 

	6. Have you ever used an anthropometric measurement manual?  


	Yes 
	No 
	Unsure

	7. What is the name of the manual used?
	

	8. How useful was the manual? 
	1

very good
	2


	3

ok
	4
	5 

not very good

	9. Why did you score the manual as you have?

Please explain what is good and bad about the manual.
	

	10. Were there any age groups or areas that should be covered in more detail in your training?

 (If so what were they?)
	


Section 2: Weight training
	11. Have you received training to weigh children between 6 months and 5 years?
	Yes 
	No 
	Unsure

	12. What scales have you been taught to use for children between 6 months and 5 years?


	

	13. What problems have you found with the scales that you use? How do you overcome these problems with the scales?
	

	14. How often do you receive refresher training for using the different scales?
	Monthly
	Every 6 months
	Between 6 months and 1 year
	Between 1 and 2 years
	Over 2 years
	Never

	15. How competent do you feel you are at taking measurements of 6month-5years?
	1

very competent
	2

 
	3

ok
	4


	5 

 very incompetent

	16. What problems have you found with weighing children between 6months to 5 yrs and how do you over come these problems? 
	

	17. Have you been trained to take weight measurements of infants under 6 months?
	Yes 
	No 
	Unsure 

	18. What scales do you use to weigh infants less than 6 months? What problems do you find with these scales?


	

	19. How competent do you feel you are at weighing infants less than 6 months?
	1

very competent
	2


	3

ok
	4
	5 

not very competent

	20.What problems have you found with weighing infants less than 6 months, how do you over come those problems? 
	

	21. How often do you calibrate the scales that you use?
	Every time they are used 
	Daily 
	Weekly 
	Monthly 
	Yearly 
	Never 
	Unsure 


Section 3: Height training
	22. Have you been trained to measure the height of children 6 months to 5 years?


	Yes 
	No 
	Unsure

	23. What measuring tools have you been taught to use for children between 6 months and 5 years?


	Height board 
	Measuring tape
	Other

(please explain in box below)

	Other:



	24. How often do you receive refresher height training?
	Monthly
	Every 6 months
	Between 6 months to 1 year
	Between1 to 2 years
	Over 2 years
	Never

	25. Up until what age or height should you measure a child lying down, what is the reason for this?
	

	26. How competent do you feel you are at measuring the length of a child (lying down)? 
	1

very  competent
	2
	3

ok
	4
	5 

not very competent 

	27. Did the training cover infants less than 6 months of age? Are there any problems with measuring the length of these infants? If so how did you over come the problem


	

	28. How competent do you feel you are at measuring the height of a child (standing up)?


	1

very  competent
	2
	3

ok
	4
	5 

not very competent 

	29. Were you trained to measure the height of older children, adolescents, adults and the elderly?
	Yes 
	No 
	Unsure 

	30. What equipment do you use to measure these groups?


	Height board 
	Measuring tape
	Other

(please explain in box below)

	Other: 



	31. Have you found any problems with measuring the height of these groups? (if so how do you over come these problems)


	


Section 4: Mid upper arm circumference (MUAC)
	32. Have you received training in MUAC measurement?


	Yes 
	No 
	Unsure

	33. When do you use a MUAC tape?


	

	34. How competent do you feel you are at measuring the MUAC of a child?
	1

very  competent
	2
	3

ok
	4
	5 

not very competent 

	35. What problems do you find with MUACs? How do you overcome these problems?


	


	Please add anything you feel is important in weight, height and MUAC measurement training which I have not asked




Thank you for your time and help in filling in this questionnaire, I would be pleased to receive any feedback you have on this questionnaire.

Appendix 5: Project Based Nursing / Nutritional Supervisor.
Before you fill in the questionnaire please take time to read the project description and then sign the consent form when you are happy. The questionnaire is strictly confidential and there is no right or wrong answer for any of these questions. Remember you can withdraw at any time.

Basic data collection: NGO, Project site and position
	0.1
	NGO working for
	

	0.2
	Project site
	

	0.3
	Position ie nurse supervisor 
	

	0.4
	Date filled in questionnaire 
	


Example question:

Please circle or highlight anything you agree with. 

The 1st example question I have filled in asks if I like drinking coffee. I do like drinking coffee so I have circled yes.

The 2nd example question shows 1 to 5. 1 = is strongly like, 3 = neutral, 5 = strongly dislike. I have circled number 2 as I like coffee.

In the 3rd example question 2 boxes have been circled as I like 2 types of coffee 

	Do you like drinking Coffee
	

	No 

	Do you like drinking coffee
	1

strongly like 
	Like 
	3

neutral 
	4

dislike 
	5

strongly dislike

	What types of coffee do you like?
	Black 
	
	


The questionnaire is split into 5 sections.  If you are happy with how to fill in the questionnaire please continue to the first section.

Section 1:  Training You Received 

	1. Have you ever received anthropometry training?
	Yes
	No
	Unsure

	2. What type of training did you receive
	From a book
	Informal one on one session
	Formal group session 
	Other 

(please explain in box below)

	Other 


	

	3. When did you last receive anthropometry training? 
	Within last 6 months
	Within the last year
	One to two years ago
	Two to four years ago
	Over five years ago
	Never 

	4. Were any of the following population groups not covered in your training?
	Infants less than 6 months
	Children over 5 years
	Adolescents 
	Adults 
	Elderly 
	Other 

	Other 


	

	5. Have you noted any problems in the anthropometric measurement training which you received?


	


Section 2: NGO training 

	6. Have you given any anthropometry training in your present position?
	Yes 
	No 
	Unsure 

	7. Are you aware of any policy with regards to weight, height, MUAC training in your NGO?
	Yes 
	No 
	Unsure 

	8. What is the recommended frequency of training in this policy?
	No recommendation
	6 months
	Yearly
	Greater than  1 year
	Other

(please explain in box below)

	Other:



	9. When was the last time anthropometric measurement training occurred in the project sites?
	Within the last six months
	Within the last year
	One to two years ago
	Over two years ago
	Unsure 
	Other 

	Other 


	

	10. Who normally trains the staff in the nutritional programs?
	Doctor


	External expert
	 Colleagues
	Nutritional/ nursing  supervisor 
	Other 

(please explain in box below)

	Other:



	11. What type of training is normally given?


	One on one training sessions from a more experienced staff member or supervisor 
	Group training given by a more experienced staff member or supervisor
	Theoretical teaching session

(lecture – non practical)
	Other 

(please explain in box below)

	 Other:



	12. Which population groups does the training concentrate on? 
	Infants under 6 months old 
	6 months to 5 yr old children
	Children over 5yrs  
	Adolescent
	Adult
	Elderly 

	13. Which population groups are not included in the anthropometric measurement training?  
	Infants under 6 months old 
	6 months to 5 yr old children
	Children over 5yrs  
	Adolescent
	Adult
	Elderly 

	14. How long does the training normally take? 
	1-2 hrs 
	Under ½ a day 
	One day 
	1-2 days 
	More than 2 days 

	15. Does the NGO provide an anthropometric measurement manual which is used for training purposes? (If so please write the name of the manual).


	

	16. How good do you think this manual is?


	1

 very good
	2
	3

ok
	4
	5 

not very good

	17. Please explain why you have graded the manual at that level:


	

	18. Are there any other manuals in your personal collection which you feel are better than the manual provided by the NGO? (If so what its name and why do you feel it is better?)
	


Section 3: Weight training
	19. Have the staff received training in weighing children between 6 months and 5 years?
	Yes 
	No 
	Unsure

	20. Have you observed any problems with weighing children between 6months and 5 years?


	

	21. How often does the staff receive refresher weight training?


	Monthly
	Every 6 months
	Between 6 months and 1 year
	Between 1 and 2 years
	Over 2 years
	Never
	Other 

	Other 
	

	22. Have the staff been trained to weigh infants under 6 months?
	Yes 
	No 
	Unsure 

	23. Have you observed any problems with the weighing of infants less than 6 months? How are these problems overcome?


	

	24. How often are the scales calibrated?

 
	Every time they are used
	Daily
	Weekly 
	Monthly 
	Yearly 
	Never 
	Unsure 

	25. Was there any age groups or areas that you would like to cover in more detail in the training?
	


Section 4: Height training
	26. Have the staff been trained to measure the height of children 6 months to 5 years?
	Yes 
	No 
	Unsure

	27. Are there any problems with measuring children from 6 months to 5 years?


	

	28. How often does the staff receive refresher height training?
	Monthly
	Every 6 months
	Between 6 months and 1 year
	Between 1 and 2 years
	Over 2 years
	Never
	Other 

	Other 
	

	29. Did the training cover infants less than 6 months of age? Are there any problems with measuring the length of these infants? If so how did you over come the problem?
	

	30. Are the staff trained to measure the height of children over 5years, adolescents, adults and the elderly?
	Yes 
	No 
	Unsure

	31. Have you noticed any problems with measuring the height of these groups? (If so how do you over come these problems)?


	

	32. Was there an area or age group that was not covered in the height training but should have been? (If so what was it)?


	


Section 5: Mid upper arm circumference (MUAC):
	33. Have the staff been taught to measure the MUAC of children between 6 months to 5 years?
	Yes 
	No 
	Unsure

	34. When do the staff use the MUAC tapes?


	

	35. What problems have you noted with MUAC measurements? How are these problems overcome?


	


	 Please add anything you feel is important in weight, height and MUAC measurement training which I have not asked:




Thank you for your time and help in filling in this questionnaire, I would be pleased to receive any feed back you have on this questionnaire. 

Appendix 6: Nutritional advisor or medical coordinator:
Before you fill in the questionnaire please take time to read the project description and then sign the consent form when you are happy. The questionnaire is strictly confidential.

Remember you can withdraw at any time.

Basic data collection: NGO, Project site and position
	0.1
	NGO working for
	

	0.2
	Position I.e  nutritional advisor, medco 
	

	0.3
	Date 
	


Example question:

Please circle anything you agree with. 

The 1st example question I have filled in asks if I like drinking coffee. I do like drinking coffee so I have circled yes.

The 2nd example question shows 1 to 5. 1 = is strongly like, 3 = neutral, 5 = strongly dislike. I have circled number 2 as I like coffee.

In the 3rd example question 2 boxes have been circled as I like 2 types of coffee 

	Do you like drinking Coffee
	

	No 

	Do you like drinking coffee
	1

strongly like 
	Like 
	3

neutral 
	4

dislike 
	5

strongly dislike

	What types of coffee do you like?
	Black 
	
	


The questionnaire is split into two sections. If you are happy with how to fill in the questionnaire please continue to the first section.

Section 1: Training You Received or Gave 

	1. Have you ever received anthropometry training while working for an NGO? 
	Yes
	No
	Unsure

	2. If so, which NGO trained you and how long was the training for? 


	

	3. Have you ever given anthropometric measurement training for an NGO?


	

	4. If so, which NGO and who did you train?


	

	5. Are there any areas in the training you received or gave which were not cover but you felt should have been included?


	

	6. Have you noted any problems in the anthropometric measurement training you were involved in? 


	


Section 2: NGO training

	7. Is there any policy with regards to weight, height, MUAC training in nutritional programs for your NGO?
	

	8. What is the recommended frequency of training in this policy? 
	No recommendation
	6 months
	Yearly
	Greater than  1 year
	Unsure 
	Other

(please explain in box below) 

	Other 



	9. Which population groups does the training concentrate on?


	Infants under 6 months old 
	6 months to 5 yr old children
	Children over 5yrs  
	Adolescent
	Adult
	Elderly 

	10. Which population groups are not included in the anthropometric measurement training?  


	Infants under 6 months old 
	6 months to 5 yr old children
	Children over 5yrs  
	Adolescent
	Adult
	Elderly 

	11. Who normally trains the staff in the nutritional programs?


	Doctors
	Nutritional/ nursing  supervisor
	External expert
	 Colleagues
	Other

(please explain in box below)

	 Other 



	12. How long dose the training normally take 
	1-2 hrs 
	Under ½ a day 
	One day 
	1-2 days 
	More than 2 days 

	13. Does the NGO provide an anthropometric measurement manual which is used for training purposes? (If so please write the name of the manual).
	

	14. How good do you think this manual is?


	1

 very good
	2
	3

ok
	4
	5 

not very good

	15. Please explain why you have graded the manual at this level


	

	16. When was the manual printed and last updated? 


	

	17. Are there any other manuals in your personal collection which you feel are better than the manual provided by the NGO? (what is the name)


	

	18. Please score the anthropometric measurement training that takes place in the project sites:
	1

 very good
	2
	3

ok
	4
	5 

not very good

	20. Have you observed any problems with anthropometry training at the project sites? If so, please explain problems observed:


	


	 Please add anything you feel is important in weight, height and MUAC measurement training which I have not asked:




Thank you for your time and help in filling in this questionnaire, I would be pleased to receive any feed back you have on this questionnaire. 

Appendix 7: Issues and problems encountered during anthropometric measurements and training by participants.

Table 9: Problems witnessed by Coordinators and Advisors during Training and while undertaking measurements. 

	Measurement
	Equipment 
	Training
	Guidelines  and indices
	MUAC

	Reading the measurements
	Using wrong scales
	Lack of understanding about the importance of accuracy, standardization and precision,
	No guidelines for measuring adolescents
	Many varieties of MUAC tape which causes problems 

	Length Vs height, when to measure length and height
	Inappropriate nature of the pants – in terms of safety and comfort,
	Relating theory to practices 
	Problems with no standardized cut offs, for example Length vs height cut off either 75cm or 85cm
	MUAC room for error as staff become careless

	Problems measuring height
	Electronic scales- some team members had problem
	Anthropometric measurement training to informal
	Calculations difficult to do for example obtaining BMI  and Weight for height
	measuring infants less than 65cm or 6 months

	Time of day patients are weighed ( should be consistent)
	Badly made Length/Height board and weighing scale,
	Not enough practical sessions mainly theory
	Reading and understanding the NCHS tables
	Use of elastic strip on MUAC band to prevent pulling it too tightly

	Become tired and bored – causing sloppy measurements
	Measuring tape problem on height board
	Training needs to be more interactive- using CD etc
	Increments being too precise – causing problems when converting to NCHS table
	Confusion on finding the tip of the elbow can arise from poor illustrations in old text books

	Removal of clothing, not consistent and can be culturally insensitive 
	Calibration of scales poor
	Having a standardized local calendar as part of training
	
	

	Cranky children bouncing around in scales and not lying still on height board
	
	Security problem reducing ability to have regular refresher training
	
	

	Measuring disables people
	
	Shortage of trainers
	
	

	Measuring of all groups outside the 6-59months causes problems
	
	Training should focus more on MUAC
	
	

	Using Cormic index and the importance of using sitting/standing height ration
	
	Language barriers- translators problem if using external trainer 
	
	


Table 11: Anthropometric measurement issues raised by nursing and nutritional supervisors.

	Weight
	Height
	MUAC
	Training 
	 Policy  

	Problems with calibration and zeroing 
	Height boards some times measured in feet and inches rather than cm causing confusion 
	 Incorrect storage  (for example over handlebars or motorbike)
	Informal training good as it allows the opportunity to highlight problems
	Different policies with regards to length and height- some 75cm some 85cm which is confusing

	Never enough staff to have 3 people weighing a child
	Easier to have a height boards with 2 tapes as can double check both sides to reduce error.
	 Colored bands rather than bands with numbers are easier to use 
	More practical training needed
	Timing of when to do measurements it needs to be the same time each day

	Salter scale clock hands to long so can block the numbers underneath 
	Individual being measured moving around
	Measuring infants under 6 months 
	Training should also include element of guess work so people know roughly how heavy a child of 3 should be 
	Removal of clothing needs to be standardized 

	Salter scale pants can weight different amounts
	Sloppy measurements which tends to lead to over measurement 


	Sloppy measurements cause errors


	More refresher training and  standardization needed
	

	Concept of eye level 
	Positioning of individual  
	Band pulled to tight


	 More formal training needed rather then one on one
	

	Screaming irritable child causing the needle to bounce 
	Problems with the quality of height board
	Natural fatness or thinness can not be distinguished at times.
	Training needs to be more interactive- using CD etc
	

	Cultural problems, causing lack of cooperation with removal of clothes
	Disabled children difficult to measure
	Incorrect arm and not removing clothing on arm


	Importance of correct measurement technique


	

	 Weighing pants cut into skin especially on oedematous patients
	Removal of shoes and hair braiding causing inaccurate reading


	 Red or orange MUAC but normal Weight for height
	
	

	Clothing removal 
	When to measure length or height
	Oedematous individuals difficult to measure
	
	

	Salter scale spring becoming loose, inaccurate readings 
	
	Band is not straight around arm
	
	

	Some scales not accurate enough for infants


	
	Not finding mid point around the arm
	
	

	Positioning of child


	
	MUAC is easy to do and also easy to get wrong 
	
	


Table 13: Problems encountered by National staff when undertaking anthropometric measurements

	Weight
	Height
	MUAC
	Training

	Pants too small, uncomfortable and unsafe, causing anxiety for parents 
	Hair plats can get in way
	Can indicate malnutrition and W/H dose not.
	Should have just anthropometric measurement training not as part of nutrition course so more detail and longer to practice.

	Need to change scales regularly due to reduced accuracy
	Difficult to lay infants down as its hard to get legs and feet straight
	 Hard to find the middle of the upper arm
	Important to read anthropometric books frequently to refresh

	Calibration and zeroing each time child weighed time consuming
	Children with disabilities difficult to measure
	Difficult to measure children as think its injection- become upset
	Children can be thin and malnourished but over 80%

	Scales can show different weight if repeated
	
	Small  kids hard to measure 
	

	Irritable child moving around causing problems with reading
	
	Bands can be pull to tight
	

	Maintenance of Salter scales
	
	Too many different tapes which  can be confusing to read (MSF, TALC, UNICEF)
	

	Removal of clothes and necklaces
	
	
	

	Hard  to hang scales
	
	
	

	Weighing infants takes longer as more difficult
	
	
	


Yes 





2





White 





Cappuccino 





Yes 





2





White 





Cappuccino 





Yes 





2





White 





Cappuccino 








PAGE  
2

