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What is  GROWTH MONITORING?

•	 Screening tool to diagnose nutritional, endocrine disease at an early stage.

•	 Measurements are taken starting from birth at regular intervals.

•	 Frequency of monitoring reduces as the child grows up



AIM of Growth monitoring

•	 Prevention of disease, malnutrition, death

•	 Medical referrals

•	 Parents get sensitized to formation about health and nutrition

•	 Pediatricians are encouraged to use growth charts for standardization

•	 Allows recording large scale data and analysis



Measurements needed

•	 Weight

•	 Height

•	 Head circumference

•	 MUAC

•	 Chest circumference

•	 Abdomen circumference

}

}

Standard practice

Only for undernourished children



Current scenario

•	 Most hospitals and clinics ignore growth monitoring since it does not 

      have any immediate consequences

•	 Weight of the infant is checked often, but the other measurements are 

       rarely taken.

•	 Often they simply use a measuring tape for length measurement.



Length, height measurement

Fig 1: Infantometer is used for measuring length in supine position.

Fig 2: Measuring length of a baby in a rural set up

Fig 3: Measuring the length of a child who can stand steadily by himself using a stadiometer

Fig 1 Fig 2 Fig 3

Devices used



Devices used

•	 Fig 1: Weighing scale for infants less than 1 years of age 

•	 Fig 2: Weighing a child using a spring balance

•	 Fig 3: Big weighing scale for older children with a railing for them to hold and stand.

•	 Fig 4: Regular weighing scale

Weight measurement

Fig 1 Fig 2 Fig 3 Fig 4



•	 Fig 1: Measuring the head circumference

•	 Fig 2: Measuring MUAC

•	 Fig 3: Measuring chest circumference

Circumference measurement

Fig 1 Fig 2 Fig 3

Devices used



Field Study

Wadia Hospital:

•	 Government hospital

•	 Extremely crowded

•	 Children are examined on a wooden table

•	 Most of these children are malnourished

•	 They are rarely weighed or measured.

•	 Weighing scales and stadiometers are available, but no infantometers

Holy Spirit Hospital

•	 Private Multi-specialty hospital

•	 Frequent patients in the pediatric OPD

•	 They have an infantometer, but take length measuremnts using a measuring tape

•	 They also have a stadiometer and a weighing scale.



Devices available in Holy Spirit Hospital

Weighing machine Infant weighing 
machine

Infantometer Stadiometer



Use of infantometer:

•	Movement fo infants

•	Uncomfortable surface

•	Sterilization between uses is necessary

•	Number of people for measuring the baby must be reduced.

Accuracy:

•	There is a lack of accuracy in the measurement of height or length. 

Safety:

•	Newborn babies and babies under the age of 6 months are put on the weighing scale. It is 

  necessary to ensure their safety.

•	Children between the age group of 1-3 are afraid to get onto the weighing scale.

Inferences from primary and secondary research



Time:

•	The total time taken for the process must be less.

•	It should be hassle free and easy to record and maintain

Portability:

•	Doctors should be able to easily carry it to rural areas, PHCs etc. 

•	Installation must be simple, and the device must be easy to use

•	The energy source of this product must also be independent of the facilities   provided 

in the village.

Data Storage:

•	Study the need for data storage, analysis of trends, levels of malnourishment, growth 

  patterns in different parts of the country etc. 



Design Objective
To allow for easier, faster and more accurate growth monitoring procedures

Design Brief
To design a growth monitoring device which allows for measurement of height, 

weight and head, chest and abdomen circumference of infants under the age of 1.5 

years,  and adhere to the following features:

1. Requires less number of people to take readings 

2. Portable for easy transportation and use in health camps, etc.

3. Gives high accuracy output

4. Allows for easy sterilization between uses

5. Ensures safety and security of the infant



Users:
Nurses, Doctors, and partially trained health workers in a health camp, rural 

hospitals or clinics. The system should be easy to carry, set-up, use and dismantle.

Usage scenario:
Small clinics

Health camps

Rural hospitals



Mindmap



Focus points for ideation

• Control the movement of the infant

• Sterilization methods 

• Making it a one person job

• Technology available for measurements, such as sensors, scanners etc.

• Analogies from existing measuring devices in the market

• Safe looking product

• Play value for children

• Portable - Detachable, Collapsible etc.

• Support provided for the head

• Non-contact type



Brainstorming 



Concept clusters



Concept cluster 1: 
Portable - Inflatable type



PROS:

•	 Portable 

•	 Light weight

•	 One person needed

•	 All measurements can be taken

•	 Safe for infant

•	 Hygienic

CONS:

•	 Deformation of head support
•	 Buckling of mattress
•	 Error in measurement from 
     slider



Concept cluster 2: 
Attachments



PROS:

•	 Portable 

•	 Light weight

•	 One person needed

•	 Can be attached to any surface

•	 Easily repairable

CONS:

•	 Does not cater to weight 

      measurements or 

      circumference measurements.



Concept cluster 2: 
Scanners



PROS:

•	 Inexpensive scanning method

•	 Highly accurate

•	 Non-contact type

•	 Easy to manufacture and simple   

      to use.

CONS:

•	 Does not cater to 
     weight measurements or 
     circumference measurements.

•	 Lacks the perception of safety.



Based on insights and research, the following evaluation criteria were put in place:

•	 No. of measurements taken 

•	 Steps involved in all measurements 

•	 No. of  people involved in taking a measurement 

•	 Ease of measurement 

•	 Affordability 

•	 Portability 

•	 Safety of the infant 

•	 Perception of safety

Evaluation criteria

Based on the above evaluation criteria, concept 1 and concept 2 were ranked 
better and thus further explored.



Mockups for concept 1 and concept 2

Concept 1: 

Inflatable type

Concept 2:

Attachment type



1.

4.

7.

2.

5.

8.

3.

6.

9.

1. The mattress in inflated condition
2. Infant is placed on the contoured 
     mattress against the head support
3. The light unit is wrapped around one 
     foot of the infant
4. The light is switched on
5. With one hand, the person pushes 
     down the knees of the child to make 
     the legs straight. The reading is 
     then taken
6. The sliding tape is then used to 
      measure the head circumference
7. The tape is then slid down to take 
      chest and abdomen circumferences
8. After several uses, the mattress is 
     finally deflated
9. It is then folded up and the handles 
     are used to carry it.

Mockup: Concept 1



4.

5.

3.

6.

1. The mockup of the Attachment type 
     concept
2. Any surface such as a bed or a table 
3. The attachment is clamped onto the 
     side
4. The infant is placed on this surface 
      with reference to the head support
5. Pull the tape out which is attached to 
     the heel support
6. The heel support is placed under the 
      foot to get the correct orientation 
      and measurement.

Mockup: Concept 2 



•	 Concept 1 & 2 can allow for measurement of an infant by one person.

•	 The Attachment type concept cannot be used to measure circumferences. 

•	 The Collapsible type allows for all the desired measurements. 

•	 The perforated tissue can have strips of tape for circumference 
      measurements. 
      These can be thrown away along with the tissue after taking the measurement.    
      Thus keeping the use of the product hygienic.

•	 Both concept 1 & 2 provide a head support for the infant which also acts as a 
       reference for the measuring the length.

•	 All the concepts are light weight and portable

•	 The Attachment type concept can be made very low cost.

•	 The Scanning device can also be used in combination with the other concepts. 
      However, the method of scanning does not allow in circumference 
      measurement

Inferences from evaluation



Pressure sensitive weighing



Dismantled weighing scale



Changes that needed to be incorporated

Final design must allow for all measurements

It must reduce dependency on locals to the minimum

Must be accurate when used in different ways

Must provide all the parts required for assembly



Final concept direction



Form exploration of the attachment



Attachment for length measurement



Exploration of the base structure



Foldability of base

PackagingFolding



Data storage and transmission

Transferring data via usb to smartphone

Allows for immediate recording

Can also be used to check what action must be taken



Correct weight distribution in case of small babies

Better foldability for the base structure

Further changes that need to be incorporated



Final Concept

The final concept consists of an electronic weighing scale, a length measuring attachment and a 
folding base which can be used to examine and measure the baby.

Folded base

Opening the base

Completely open



Base design

Exploded view

Nylon cloth strip

Soft foam mat

Gooseneck wires

Rigid plates

Collapsible structure made 

from ciderwood



Use of the attachment

Heel reference

Head support

Curved base structure

Measuring tape

Attachment for length measurement consists of 

a recoiling tape in an HDPE casing



Anthropometric data

The dimensional details of the product were based on anthropometric data provided 
by ICMR. 

Length and weight of infants upto the age of 1.5 was taken from these charts
The maximum length: 80.5 cm
The maximum weight: 10.6 Kg

Several existing folding mats and changing mats for infants were studied and the 
width of the base was derived from that
Dimensions of the base: 85 x 45 cm

The height of the attachment was kept 16 cm in accordance with the body 
of the infant.



Mockups and prototyping



Testing the product

Set up time
First time user: 4-5 minutes

Experienced user: Under 1 minute

Weight of the base structure: 
Less than 2 Kg



Results and add-ons

Buckling force:

More strength of the collapsible structure is necessary so thatthe base does not buckle.

In case of infants over 6 months of age, they can be weighed in the seated position. By doing so, the 

weight is more concentrated in the center and thus there will be no buckling force.

Weight reduction:

The base structure can be made lighter by using lighter wood.

Hanging toys:

In order to maintain the attention of the infant and orient the infant’s head correctly, there can be 

hangings above the infant’s head. These can have light, sound and colour.
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