
“Why Continuous Improvement / 
Team Problem Solving is Critical 
to the Increasing Complexities of 

Animal Care”



Today’s Agenda (Anne Knapp)

• Dinner

• Welcome & Introductions 

• Continuous Improvement & Animal Enrichment: Jen Camacho

• Why Continuous Improvement? Gerry Cronin

• “Let’s have fun”

• Lessons Learned





Zoo Environment

Responsibility to Education
- Naturalistic Environments
- Naturalistic Behaviors

Responsibility to the animals!
- Healthy conditions
- Medical treatment



Lab 
Environment
Medical Discoveries

- Human condition

- Healing therapies 

Responsibility to the animals!

- Environments that produce natural 
behaviors



Regulatory Requirements!
Documentation!
Show it’s Working!



Animal Enclosures











Social Housing



Enrichment



We all have poop!





People



*Enrichment =  
Husbandry

Feeding/Cleaning/Watering/Enrichment (fuel their 
minds)

Health & Behavioral Rounds

Analysis Tool for Effectiveness 1,2,3

Enrichment Rotation & MRS

Recipes

Enrichment Queue



Best that we know, today! 

Made simple

Displayed so that everyone can be 
successful

Leaving time for improvements!



Visual Controls

https://cdn.shopify.com/s/files/1/2217/0291/files/FAF_Instructions_Wide.jpg?1533




NHP Behavioral Response Plan 

Abnormal Behavior Grade I Grade II Grade III

Repetition:
Any behavior that occurs 

consistently, without apparent 
function. +/- distinct pattern

Behaviors
Rocking - Roc
Swirling - Swl

Pacing - Pa
Bouncing - B

Head weave - Hw
Saluting – Sal

Occurs only in response to 
new/novel individual or 
object/procedure and stops quickly
after. 

Performs during Routine Activities. 
Behavior is disruptive and occurs < 
50% of the day. 

Performs during routine activities and/or 
during interaction with staff. Behavior is 
disruptive and occurs > 50% of the day

1st Response Treatment Plan; 
Give DE in response to identified 
behavior and evaluate if behavior 

persists.

Perform assessment with ET to 
evaluate source of behavior, 
persistence and appropriateness 
of treatment.

1. Give TE 3x/wk.
2. Consider cage relocation.

1. Give TE, DE, and puzzle feeding daily. 
2. Consider ECS if available +/- cage 

relocation.

Contact instructions Alert ET at next Behavioral Rounds Alert ET at next Behavioral Rounds Alert ET same day via email. 

Documentation: Quantifiable
measures

• frequency of repetition over a 5 
min period and time of day. 

• frequency of repetition over a 5 
min period and time of day. 

• frequency of repetition over a 5 min 
period and time of day. 

Abnormal Behavior Grading





Enrichment 
Ideas

Quantitative 
Ass’mt

Programmatic 
Implementation

Visual Controls
SOP’s

Trainings

x



aterials eplenishment ystem









Intervention Enrichment Assessment (IEA)
Intervention When to assess? 1 2 3

DE Next day (before husbandry) Completely  Manipulated and/or Destroyed Partially Manipulated and/or Destroyed Did NOT Manipulate and/or Destroy

TE Next day (before husbandry) Fully Consumed Partially Consumed Did NOT consume anything

TR Next day (before husbandry) Engagement with toy seen on multiple days. Engagement in toy seen only on first day. Did NOT engage with Toy.

Finger Paint (FP) Next day (before husbandry)
Utilizes paint; Smears may or may not be on cage walls 
and NHP may have consumed some. There is little or no 
paint remaining.

Partially utilized paint; some smear may be present but 
evidence that paint either dribbled out or NHP 
consumed without smearing

Does NOT utilize paint; no smearing present, no 
consumption. Paint is present or dribbled out.

ECS Monthly Spends equal time in both cages. Spends most of time in ECS. Spends most of time in HOME cage. 

PF Monthly Utilizes PF and removes all Biscuits Utilizes PF but dropped 1 or 2 on floor or does not get 
all of the biscuits out. 

Did NOT get biscuits out of  PF or dropped most biscuits 
on floor.

Soc For Fear During  Soc session
Full engagement in Soc with noticeable progress made 
towards the goal (Taking Treats from hand, Coming to 
cage front) 

Partial engagement in Soc with minimal progress made 
towards goal (Inconsistently taking treats from hand,  
Partially coming to cage front).

Did NOT engage in Soc (NOT taking Treats from hand, 
NOT approaching cage front)
-or-
A visible increase in fear or avoidance behaviors.

Soc for Aggression During  Soc session
Full engagement in Soc with noticeable progress made 
towards the goal (Taking Treats from hand, Coming to 
cage front) 

Partial engagement in Soc with minimal progress made 
towards goal (Inconsistently taking treats from hand,  
Partially coming to cage front).

Did NOT engage in Soc (NOT taking Treats from hand, 
aggressive approach to cage front)
-or-
Increasing frequency/severity of behaviors.

Co-op Feeding During co-op feed session Both NHP received equal amount of treats. Dominant received most of treats,  no aggression 
present.

Dominant received most of  treats, and aggression is 
present.

Intervention Behavioral Assessment (IBA) DE, TE & PF
1 - Engaged 2 - Disinterest/Apathy 3 - Anxiety/Frustration 

Ability of NHP CAN utilize enrichment as intended CAN utilize enrichment as intended Can NOT utilize enrichment as intended

Task difficulty/challenge level (as it pertains to that specific NHP) Poses a HIGH (+) difficulty/challenge Poses LOW/NO difficulty/challenge Poses a HIGH (-) difficulty/challenge

Observed Behavior(s) Engaged, Focused, Item retains attention for ↑ time. 
Ability level matches task requirement. 

Quickly dismisses item. Has ability to accomplish a task 
but not reaping any benefit to doing so. +/- disinterested. 

Aggression, Likely to throw or hit object, others or self or 
repetition increase. Some engagement in the task given but 
the task is to difficult to complete. 



Positive (Affiliative) Behaviors Negative (Aggressive) Behaviors Hierarchal Behaviors

Lip-smack   LS
Positive vocalizations (Coos, Rumbles) V+ 
Grooming   GR
Playing/romping/playful wrestling   PL
Mounting/mating behaviors   MB+
Interest in other monkey’s toys/cage   I+
Cooperative feeding observed  CF+
Presenting rear  PR
Leaning/present for groom   PfG
Sharing Space (Perch) SS
Positive Grasping PG
Hugging/grasping each other and Lip-smacking

Open Mouth/Bear Teeth/Yawn  BT
Aggression AGG
Banging, Biting, Grabbing/Hair pulling
Threatening TH
Scratching, Hair Bristling, Teeth Grind
Negative vocalizations (Bark, Grunt, Crackle)   V-
Cooperative feeding not observed   CF-
Unwarranted mounting/mating behaviors MB-
No interest in other monkey/toys/cage   I-

Dominant
Open Mouth/Bear Teeth BT
Confident & Prominent
+/- control resource access 
Submissive
Grimacing GRIM
Lip-smack LS
Present rear/Present for groom PfG
Seeks pair approval SPA
Reserved

Y+1 Y LS, V+, I+ PfG, PR, V+ 5 New toys in cage +
Y-1 N BT, AGG GRIM, I- 5 Banging at cages -



Veterinary 
Care









Rodent Flip Chart & Procedure Card









Problem: Animal wont come onto 
exhibit/ Wont come down

W? Showing signs of fear on ramp
W? Neg association --> Desensitization 
training --> Coping Mechanism
W? Tripped on the broom
W? Broom was in the isle
W? No place to put broom away

Root Cause: Broom has no defined 
location for storage
Solution: Defined Location & VC



How a Lean Approach can help 
you do 

the fun stuff!

Jennifer Camacho 
jncamacho@mgh.harvard.edu







Benefits of Continuous Improvement
• Housing Room Set-Up Time Study (149-8):
• 7 Items Missing:

• Cages
• H20
• Food
• Wires
• Pen 
• Scissors
• Clidox

• 4 Items Missing:
• Paper Towels
• Scissors
• Food 
• Cages

• 0 Items Missing: 
• 5S in-place

40 minutes  X 5 Rooms = 843 hours / year 
32 seconds = 21 weeks per year!

24 minutes X 5 rooms = 500 hours / year
0 seconds = 12.5 weeks / year!

6 minutes X 5 rooms = 135 hours / year 
14 seconds = 3 weeks / year!



D.   O.   W.   N.   T.   I.   M.   E.

Defects

Overproduction

Waiting

Non-utilized 
employee creativity

Transportation
Inventory Excess Motion

Extra Processing
www.voenetwork.com



Snake Handlers
• Anne Knapp, Director Animal Resources, ZNE

• Andrea Lewicki, Animal Care Coordinator, ZNE

• Michelle Farmerie, Trainer, Pittsburgh Zoo

• Jen Camacho, Enrichment Manager, MGH

• Gerry Cronin, Kaizen Promotion Office, MGH, VOE-Network
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