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Research Question 1: What is the difference in inspiratory time (ms), respiratory period (ms)
respiratory cycle rhythmicity (SD), respiratory rate (bpm), tidal volume (% SS), and minute
volume (% SS) between slow-flow and standard-flow nipples during bottle-feeding in preterm

infants?

Research Question 2: What is the difference in rate of transfer (mL/min) and proficiency (%) of

oral intake between slow-flow and standard-flow nipples in the preterm infant?

Research Question 3: What is the association between inspiratory time (ms), respiratory period

(ms) respiratory cycle rhythmicity (SD), respiratory rate (bpm), tidal volume (% SS), and minute

volume (% SS) on the slow-flow and standard-flow nipple and time to discharge?










































17

wall expansion in the superior and anterior plane, the compliancy of the infant’s chest

wall limits their ability to generate these planes of expansion.(G. M. Davis & Bureau.

1987; Gaultier, 1995; Muller et al., 1979) Compliancy of the infant ribcage, instead,

causes an inward ribcage distortion during diaphragmatic contraction as a result of the
inward forces exerted by the shared pleural membranes. As a result, rather than the
intercostal musculature facilitating anterior-superior expansion, it functions primarily as a
ribcage stabilizer against counteracting inward ribcage distortion.(G. M. Davis & Bureau,
1987: Gaultier, 1995; Muller et al., 1979) These kinematic behaviors contribute to
inspirations that are of lesser lung volume due to decreased ribcage expansion. They also
contribute to inspirations that are at increased susceptibility to paradoxical movement
during periods of increased respiratory effort or decreased muscular activation.(G. M.
Davis & Bureau, 1987: Gaultier, 1995; Muller et al., 1979) Elevated reliance on the
diaphragm for inspiration poses additional barriers to the infant respiratory system due to
the lower proportion of type I, fatigue resistant, diaphragmatic muscle fibers. Past
investigators have hypothesized that the lower proportion of type I fibers places infants at

increased risk for diaphragmatic fatigue during periods of increased respiratory effort.(G.

M. Davis & Bureau, 1987; Muller et al., 1979)

The transition from inspiration to expiration is the combined result of mechanical recoil
forces of the lung and ribcage and central and peripheral stretch receptor reflex arcs that
are also unique to the infant’s respiratory system.(Darnall et al., 2006; G. M. Davis &

Bureau, 1987) Just as the infant’s chest wall compliancy limits anterior-superior ribcage

expansion, it also inhibits their ability to generate the mechanically induced Inspiratory-
























Table 2.2. Characteristics of Investigations within Infant Respiratory-Swallow Phase Relationships
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Segment |Respiratory
rAuthor |Year |Subject Age |Respiration Measure |Swallow Measure  |Feeding System IFeedIng Position FAnalyzed Thresholds Pattern |
| | ' *|-SW-E 39%
| *E-SW-I 32%
*E-SW-E 17%
| Inspiraiton/Expiration |*I-SW-1  11%
. *Not Indicated .
| *% |I-SW-E increased and % E-
Pharyngeal Pressure ' Upto 20 |Respiratory Cessation |SW-| decreased over time.
|Gewolb 2006 |1-4 days; 1 month I-Chest Strain Gauge | Transducer Standard Bottle INnt Indicated  |Minutes |*2 2 seconds _
I'I-SW-E 719%
*E-SW-E 15%
' *E-SW-l 5%
Inspiraiton/Expiration | *Percent babies with
*Not Indicated "predominate” pattern
*Nasal Anemometer |Laryngeal Zero Hydrostatic First 20mL |Respiratory Cessation |*5W-E 83%
Selley |1990 IB hrs-6 days | *Pressure Transducer .IMicmphnne ‘Pressure Not Indicated  |of intake |<Not Indicated
*|-SW-E 24%
*E-SW-1 18%
| | *C-SW-C 15%
' *E-SW-E 14%
| | *Percent Swallows
| |
I *|-SW 36%
| *E-SW 39%
_ I | Inspiraiton/Expiration I'Sw-i 26%
I I-E 20% of resting *SW-E 43%
*Mercury-in-Rubber |
Chest Strain Gauge Pharyngeal Pressure Not Respiratory Cessation |*No correlation with age
Bamford |1992 [14 hrs-40 hrs *Nasal Thermistor Transducer Not Indicated | Not Indicated indicated |[*2.15 seconds




Table 2.2. Continued
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|
| *SW-E 65%

*|-SW-E 35%
*E-SW-1 16% |
*C-SW-C 6%
*E-SW-E 30%
*|-SW-I 13%

|
*Primary change was E-SW-E
dominance at 48 hrs to |-SW-E
Iat 12 mths

*% I-SW-E increased between 9-
12 mths

*9% E-SW-E decreased between
Supine if Inspiraiton/Expiration |48hrs and 1 week
|48hrs possible; stated *Not Indicated
Week 1, 2, 3 | Submental EMG at 9 months not *No difference between bottle |
Month1,2,3,6,9, Laryngeal Bottle and as successful to |Not Respiratory Cessation |and breast resp-swallow phase
Kelly {2007 |12 | *Nasal Airflowmeter FMicrnphnne _Breastfed maintain Inidcated |*2 2 seconds
[ *C-SW-C 37%
Average of *E-SW-I 36%
| 2 sucking *|-SW-E 14%
bursts *|-SW-1 9%
Caregiver during the |Inspiraiton/Expiration |*E-SW-E 4%
{ | Determined firstand |*Not Indicated
Nipple; Zero last 2 *Over time decrease in C-SW-C
{0-1 weeks; 2-4 *Drum at Thoracic- Hydrostatic [minuts of |Respiratory Cessation |(13%) and increase in I-SW-E
Lau 2003 |weeks |Abdominal Junction *Hyoid Drum | Pressure Bottle |Not Stated the feed |*2 2 seconds (27%) and I-SW-I (19%)

































































































DATA COLLECTION MATRIX

| Nipple 1 I

=

Respiration Milk Ingestion

Respiratory Measures

Inspiratory Time (ms)
Inspiratory Period (ms)
Respiratory Rhythmicity (SD)
Respiratory Rate (breaths/min)
Tidal Volume (% SS)

Minute Volume (% SS)

Respiration

| Nipple 2 I

Milk Ingestion

Milk Ingestion

= Efficiency (%)
* Proficiency (%)
= QOFS (1-4)

Figure 4.1. Data Collection Matrix Nipple 1 and 2 will be randomized to slow-flow and standard-flow nipples across infants.
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6Hz

15Hz

T

i = — e —
Figure 4.4. Nasal Airflow Cut-off Frequency Comparison Red indicating raw nasal airflow signal, blue
indicating filtered signal at 6Hz (top channel) and 15Hz (bottom channel). 6Hz filter resulting in signal
distortion which is absent with the 15Hz filter.






00 00

Figure 4.5. 5Hz vs. I5Hz Low Pass RIP Filter A. Nasal signal; B. 5Hz Low Pass RIP Signal: C. 15Hz Low Pass RIP

Signal. Circles indicating non-respiratory movements identified on 15Hz signal but not on the 5Hz signal. Dashed line
illustrates the presence of minimal phase shift between filters.
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Figure 4.17. Suck-Burst Delineation Expression Channel A. Filtered sucking signal; B. Differential sucking signal with short arrow sucking events; C. Delta T
between short arrow suck-events; D. LESS(-2, CH?V“XPELTAT) channel with 1 indicating sucks with Delta T < 2 seconds, and 0 indicating sucks with Delta T >2
seconds.
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Figure 4.18. Suck-Burst Event Placement A. Initial suck selection: B. Delineation with selection begin event; C. Final suck selection;
D. Delineation with minimum event; E. .76sec. swallow selection; F. Delineation with selection end event.

82




































.=
$
b Baseline Steady-
- State
| Sucking Burst
=0
o
E —
L —
L
.
|
Sucking Burst
Break

Figure 4.26. Levels of Signal Analysis

RESPIRATORY SIGNAL ANALYSIS LEVELS

Collected Respiratory Measures

Tidal Volume (mL)

Minute Volume (mL)
Respiratory Rate (breaths/min)
Inspiratory Time (ms)
Inspiratory Period (ms)
Respiratory Rhythmicity (SD)

95



Baseline Steady-State
(Pre-Feed)

WWWWW V_'V\m\ 100% Volum e Mea sures (SS)

= Feed -
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Figwe 4.27. Respuatory Analysss





















Table 5.4. Steady-State Respiration

Respiratory Measure Median  Minimum  Maximum
[nspiratory Time (ms) 340 200 450)
Period (ms) 750 430 1220
Rhythmicity (SD) 0.1 0.0 0.2
Respiratory Rate (bpm) 76 133
RIB:ABD Ratio 0.8 2.3

257

2.0

RIB:ABD RATIO

R? Linear = 0.9

Figure 5.1. Relationship between RIB:ABD Ratio and Respiratory Rate Increasing RIB

contribution correlated with decreasing RR.
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Table 5.21. Spearman’s Correlation Between Characteristics of Milk Ingestion and Clinical Feeding Ouicomes Across

Slow-Flow and Standard-Flow Nipples

Time to Full Oral Feeds
Slow-Flow

Time to Hospital Discharge

Standard-Flow Slow-Flow Standard-Flow
r p r p r p r P

Duration 0.78  0.002* 0.06  0.841 0.59  0.034* 022 0481
5 Rate (mL/min) -0.77  0.002* -0.67  0.013* -0.36  0.229 025 0.414
Subsequent Rate (mL/min)  -0.52 0.07 047  0.108 -0.36  0.229 020 0.505
Total Rate (mL/min) -0.84  <.001* -0.68  0.011* 054 0.058 0.15  0.623
Proficiency (%) -0.53 0.062 050  0.082 -0.10  0.737 -0.05 0.871

Overall Transfer (%) 0.06 0.852 -0.48  0.099 049  0.09 -0.11 073

*p <.05

114









Table 5.22. Initial Suck-Burst Spearman’s Correlation Between Respiratory Measures and Clinical Feeding Outcomes Across Slow-Flow

and Standard-Flow Nipples

Time to Full Oral Feeds

Time to Hospital Discharge

Slow-Flow Standard-Flow Slow-Flow Standard-Flow
r p r ) r P r D
Inspiratory Time (ms) 0.52 0.067 0.01 0.986 0.41] 0.161 0.01 0.986
Period (ms) -0.05 0.87 -0.08 0.785 -0.11 0.717 -0.02 0.957
Rhythmicity (SD) 0.01 0.978 -0.02 0.949 0.23 0.452 -0.41 0.170
Respiratory Rate (bpm) 0.22 0.462 0.22 0.479 0.03 0.916 0.07 0.831
Tidal Volume (uV/g) 0.66 015* 0.48 0.094 0.69 0.009* 0.77 002*
Minute Volume (uV/g/min) 0.43 0.139 0.25 0.418 0.55 0.052 0.50 0.082

*p <.05

Table 5.23. Subsequent Suck-Burst Spearman’s Correlation Between Respiratory Measures and Clinical Feeding Outcomes Across Slow-Flow

and Standard-Flow Nipples
Time to Full Oral Feeds Time to Hospital Discharge

Slow-Flow Standard-Flow Slow-Flow Standard-Flow

r p r p r p r D
[nspiratory Time (ms) 0.32 0.28 0.2 0.571 0.37 0.208 0.17 0.578
Period (ms) -0.13 0.682 -0.2 0.429 0.10 0.744 0.07 0.828
Rhythmicity (SD) -0.36 0.234 -0.2 0.59 -0.33 0.276 -0.33 0.272
Respiratory Rate (bpm) 0.24 0.424 0.1 0.863 0.13 0.663 0.01 0.964
Tidal Volume (uV/g) 0.27 0.371 0.344 0.25 0.35 0.247 0.64 019*
Minute Volume (uV/g/min) 0.46 0.118 0.257 0.397 0.54 0.059 0.52 0.067

*p <.05

¥ 4 ol
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Table 5.24. Suck-Burst Break Spearman’s Correlation Between Respiratory Measures and Clinical Feeding Outcomes Across Slow-Flow and
Standard-Flow Nipples

Time to Full Oral Feeds Time to Hospital Discharge

Slow-Flow Standard-Flow Slow-Flow Standard-Flow

r P r p r p r p
Inspiratory Time (ms) 0.34 0.25 0.16 0.603 0.32 0.285 0.30 0.314
Period (ms) 0.22 0.462 0.15 0.629 0.43 0.141 0.26 0.392
Rhythmicity (SD) 0.43 0.148 0.31 0.298 0.51 0.077 0.56 0.049*
Respiratory Rate (bpm) -0.31 0312 0.00 0.996 -0.46 0.111 -0.14 0.646
Tidal Volume (uV/g) 0.43 0.145 0.35 0.238 0.47 0.102 0.66 014*
Minute Volume (pV/g/min) 0.03 0.935 0.19 0.534 0.10 0.751 0.57 041%

*p<.05

Table 5.25. Spearman’s Correlation Between Steady-State Volume Characteristics and Potential Covariates

Time to Full
GA Birth Weight PMA Oral Feeds Time to D/C
(wks./days) (grams) (wks./days) (days) (days)
r p r ) r D r p r p
Tidal Volume (uV/g) -0.20 0.52 -0.42 0.156 0.50 0.083 0.56 0.049* 0.81 * = 0.001*
Minute Volume (pV/g/min) -0.19 0.55 -0.38 0.201 -0.42 0.159 0.47 0.103 0.62 0.023*

*p <.05
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improved respiratory performance on the standard-flow nipple were likely attributable to

the provision of modified pacing events.
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ineffective remain unknown. Current clinical determination of the bottle-nipple that will
best optimize preterm feeding performance warrants refined case-by-case assessment of
objective measures of milk ingestion and subjective measures of sucking, swallowing,

and respiration until future objective clinical assessment modalities become available.
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APPENDIX 4.1.

SUCKING SIGNAL ATTRIBUTES AND THEIR RELATIONSHIP TO
RESPIRATION

Suck composed of two peaks (P!, P?) with varying amplitude and temporal
relationships. Top channel indicating respiration, bottom channel indicating
sucking. Patterns of improved respiratory performance in infants who suck with
a) P initiating prior P' amplitude reaching baseline; and b) P° amplitude of
lower voltage than P
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APPENDIX 5.1.
INDIVIDUAL HISTOGRAMS: STEADY-STATE

TIDAL VOLUME

Subject 13

Frequency

15 20 25 3.0 15
Tidal Volume (millivolts)

Subject 14
5--
o
o 3=
s
)
ot
e
2+

8 4 8
Tidal Volume (millivolts)

* Outcome measures with multiple data points for each subject are summarized by median value.



APPENDIX 5.1. Continued

I'IDAL VOLUME

Subject 16

‘-

Frequency

1-

=]

15 20 25
Tidal Volume (millivolts)

Subject 19

30

35

18 18 20 22
Tidal Volume (millivolts)

24 286

30

152



APPENDIX 5.1. Continued

MINUTE VOLUME

Subject 13

Frequency

150 178 200
Minute Volume (millivoltsiminute)

Subject 14

T
45 S0

Minute Volume (millivoltsiminute)
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APPENDIX 5.1. Continued

MINUTE VOLUME

Subject 156

A=

Frequency

1-

200 250 300 350
Minute Volume (millivolts/minute)

Subject 19

160 180
Minute Volume (millivolts/minute)
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APPENDIX 5.1. Continued

INSPIRATORY TIME

Subject 13

Frequency

li-

300 320 340 380 380 400 420
Inspiratory Time (milliseconds)

Suh;nt 14

."“

Frequency
i

350 400
Inspiratory Time (milliseconds)



APPENDIX 5.1. Continued

INSPIRATORY TIME

Subject 15

Frequency

220 240
Inspiratory Time (milliseconds)

Subject 19

350 375 400
Inspiratory Time (milliseconds)
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Frequency

APPENDIX 5.1. Continued

PERIOD

Subject 13

4=

700 800 900 1000 1100 1200
Period (milliseconds)

Subject 14

800 900
Period (milliseconds)
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Frequency

Frequency

APPENDIX 5.1. Continued

PERIOD

Subject 16

440 460
Period (milliseconds)

Subject 19

800 850 900
Period (milliseconds)

158
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APPENDIX 5.2.
SAMPLE HISTOGRAMS: STEADY-STATE

Frequency

300 350 400
Inspiratory Time (milliseconds)

800 1000
Period (milliseconds)

* Outcome measures with multiple data points for each subject are summarized by median value



Frequency

Frequency

APPENDIX 5.2. Continued

e

2-
1 =
u-
00 05 10 A5 20
Rhythmicity (SD period)
5-
‘_—
3
2+
1—|
u—

20 100

Respiratory Rate (breaths/minute)

160



Frequency

APPENDIX 5.2 . Continued

5-

.I-l

1

N

1-.-

10 15 20 25
RIB:ABD RATIO

161
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APPENDIX 5.3.
INDIVIDUAL HISTOGRAMS: FEEDING TIDAL VOLUME

INITIAL SUCK-BURST

Subject 13

105

Frequency

2 A
Tidal Velume (millivoits)

Subject 14

T
10

Tidal Volume (millivolts)

*All volumes represent respiration on the standard-flow nipple.



APPENDIX 5.3. Continued

INITIAL SUCK-BURST

Subject 15

Frequency

1 6
Tidal Volume (millivolits)

Subject 19

10
Tidal Volume (millivolts)
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APPENDIX 5.3. Continued

SUBSEQUENT SUCK-BURST

Subject 13

g

Frequency

105

u-
4 8

Tidal Volume (millivolts)

Subject 14

1 2 2
Tidal Volume (millivolts)

el =



Frequency

APPENDIX 5.3. Continued

SUBSEQUENT SUCK-BURST

Suqtct 15

3

=
1

10+

| .
4 ] 8 10
Tidal Volume (millivolts)
Subject 19

50~
40~
m-
20
104

0= i | - I

20 30 40

Tidal Volume (millivolts)
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APPENDIX 5.3. Continued

SUCK-BURST BREAK

Subject 13

i

Frequency

g

10

4 6 f 10 12
Tidal Volume (millivolts)

Subject 14

10 15 20 25 30
Tidal Volume (millivolts)
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Frequency

APPENDIX 5.3. Continued

SUCK-BURST BREAK

Subject 16

Tidal Volume (millivolts)

Subject 19

10+

10 15
Tidal Volume (millivelts)

167
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APPENDIX 5.4.
INDIVIDUAL HISTOGRAMS: FEEDING MINUTE VOLUME

INITIAL SUCK- BURST

Subject 13

50 100 150
Minute Volume (millivoitsiminute)

Subject 14

Frequency

T T T
10 15 20

Minute Volume (millivoltsiminute)




APPENDIX 5.4. Continued

INITIAL SUCK- BURST

Subject 16

107

Frequency

100 150
Minute Volume (millivolts/minute)

Subject 19

200,00 300.00 400,00
Minute Volume (millivoitsiminute)
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APPENDIX 5.4. Continued

SUBSEQUENT SUCK- BURST

Subject 13

0 100 200 300 400
Minute Volume (millivolts/minute)
Subject 14

Frequency

B—

40 60 80 1
Minute Volume (millivolts/iminute)
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Frequency

Frequency

APPENDIX 5.4. Continued

SUBSEQUENT SUCK- BURST

Subject 16

9

§

107

100 200 300 400
Minute Volume (millivolts/minute)

Subject 19

] |-

|
D 500 1000 1500 2000

Minute Volume (millivoits/iminute)

171



Frequency

Frequency

APPENDIX 5.4. Continued

SUCK- BURST BREAK

Subject 13

i

v

107

-

200 400 600

Minute Volume (millivoltsiminute)

Subject 14
m—
"u_
30+
20
10
50 100 150 200

Minute Volume (millivoitsiminute)

172



Frequency

Frequency

APPENDIX 5.4. Continued

SUCK- BURST BREAK

Subject 15

100+

200 400
Minute Volume (millivoits/minute)

Subject 19

—_—
L
1

it

500 1000 1500
Minute Volume (milliveltsiminute)
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APPENDIX 5.5.
INDIVIDUAL HISTOGRAMS: FEEDING INSIPRATORY TIME

INITIAL SUCK-BURST

Subject 13

Frequency

“11'1'.! 200 300 4&! S00 €00

Inspiratory Time (milliseconds)

Subject 14

200 300 400
Inspiratory Time (milliseconds)

*All times represent respiration on the standard-flow nipple.
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APPENDIX 5.5. Continued

INITIAL SUCK-BURST

Subject 16

5-

Frequency
<

s |

100 200 250
Inspiratory Time (milliseconds)

Subject 19

250
Inspiratory Time (milliseconds)



APPENDIX 35.5. Continued

SUBSEQUENT SUCK-BURST

Subject 13

10-

200 400

Frequency

00 BOO
Inspiratory Time (milliseconds)
Subjint 14
e
1000

Inspiratory Time (milliseconds)

176



APPENDIX 35.5. Continued

SUBSEQUENT SUCK-BURST

Subject 15

—
800 1000
Inspiratory Time (milliseconds)
Subject 19
300 400 600

Inspiratory Time (milliseconds)

177
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APPENDIX 5.5. Continued

SUCK-BURST BREAK
Subject 13
100
80—
& 60~
:
4
w
40~
20~
g 0 400 600 Bt;u = m'un
Inspiratory Time (milliseconds)
Subject 14
60—

Inspiratory Time (milliseconds)



APPENDIX 5.5. Continued

SUCK-BURST BREAK

Subject 15

20
n 0 200 400 600 B0
Inspiratory Time (milliseconds)
Subject 19
20~

200 300 400
Inspiratory Time (milliseconds)
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APPENDIX 5.6.
INDIVIDUAL HISTOGRAMS: FEEDING PERIOD

INITIAL SUCK- BURST

Subject 13

15-

J T J
4000 6000 8000

Period (milliseconds)

Subject 14

4000 6000 8000

Period (milliseconds)

*All times represent respiration on the standard-flow nipple.
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APPENDIX 5.6. Continued

INITIAL SUCK- BURST

Subject 15

|
6000 8000 10000

Period (milliseconds)

Subject 19

12000

14000

10—

1500 1800
Period (milliseconds)

2100
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APPENDIX 5.6. Continued
INDIVIDUAL HISTOGRAMS: FEEDING PERIOD

SUBSEQUENT SUCK- BURST

Subject 13

00 1000.00 2000.00 3000.00 400000 5000.00
Period (milliseconds)

Subim 14
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0 2000 4000 8000 8000
Period (milliseconds)
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APPENDIX 5.6. Continued

SUBSEQUENT SUCK- BURST

Subject 15
a4
4000 6000 10000
Perlod (milliseconds)
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1000 1500 2000 3000

Period (milliseconds)
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APPENDIX 5.6. Continued

SUCK- BURST BREAK
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40+
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0 q -_-"'I—
0 3000
Period (milliseconds)
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2000 3000

Period (milliseconds)
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APPENDIX 5.6. Continued

SUCK- BURST BREAK

Subject 15
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100=
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w
L

0 2000 4000 6000
Period (milliseconds)
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1000 1500 2000 2500
Period (milliseconds)
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APPENDIX 5.7.
SAMPLE HISTOGRAMS: INITIAL SUCK-BURST

Frequency

T
4

Tidal Volume (millivolts)

1 T
100 150 200

Minute Volume (milliveltsiminute)

* All values represent respiration on the standard-flow nipple. Outcome measures with multiple data points o
each subject are summarized by median value.



APPENDIX 5.7. Continued

5-

200 250 300
Inspiratory Time (milliseconds)

1000
Period (millieconds)
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Frequency

Frequency

1-

APPENDIX 5.7. Continued

N 3

Rhythmicity (s.d. period)

40 50 80

Respiratory Rate (breaths/minute)
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APPENDIX 5.8.
SAMPLE HISTOGRAMS: SUBSEQUENT SUCK-BURST

2 3
Tidal Volume (millivoits)

1=

100 150
Minute Volume (millivoltsiminute)

*All values represent respiration on the standard-flow nipple. Outcome measures with multiple data points for
each subject are summarized by median value.
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APPENDIX 5.8. Continued

Inspiratory Time (milliseconds)

1000
Period (milliseconds)
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APPENDIX 5.8. Continued

‘__

Frequency

1-

Rhythmicity (s.d. period)

40 60
Respiratory Rate (breaths/minute)



192

APPENDIX 5.9.
SAMPLE HISTOGRAMS: STEADY-STATE

400
Inspiratory Time (milliseconds)

800 1000
Period (milliseconds)

* All values represent respiration on the standard-flow nipple. Qutcome measures with multiple data points for
each subject are summarized by median value.
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APPENDIX 5.9. Continued
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80 100
Respiratory Rate (breaths/minute)
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APPENDIX 5.9. Continued

1.0 15
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APPENDIX 5.10.
SAMPLE HISTOGRAMS: MILK INGESTION

15 20
Feeding Duration (minutes)

129

104

Frequency
*

‘ﬂ

.50 00 50 1.00 150 200 250
Anterior Bolus Loss (milliliters)

*All values represent milk ingestion on the standard-flow nipple.
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APPENDIX 5.10. Continued

"

Frequency

1-

15 20 2% 30
§ Minute Milk Ingestion (milliliters)

30 40 50
Total Milk Ingestion (milliliters)
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APPENDIX 5.10. Continued

i) 100
Overall Transfer (%)

4 )
§ Minute Rate of Transfer (milliliters/minute)
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APPENDIX 5.10. Continued

Subsequent Rate of Transfer (millilitersiminute)

2 3 4
Total Rate of Transfer (milliliters/iminute)
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APPENDIX 5.10. Continued




APPENDIX 5.11.

MILK INGESTION CORRELATIONS: PROFICIENCY

Proficiency (%)
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5 Minute Rate of Transfer (milliliter/minute)
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§ Minute Rate of Transfer (milliliter/minute)
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Proficiency (%)

APPENDIX 5.11. Continued

SLOW-FLOW

g
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1 I T
2 3 4

Total Rate of Transfer (milliliter/minute)
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APPENDIX 5.11. Continued
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APPENDIX 5.12.
MILK INGESTION CORRELATIONS: DURATION
SLOW-FLOW
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APPENDIX 5.13.
MILK INGESTION CORRELATIONS: OVERALL TRANSFER
SLOW-FLOW
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APPENDIX 5.13. Continued

SLOW-FLOW
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APPENDIX 5.13. Continued

SLOW-FLOW
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APPENDIX 5.14.

CLINICAL OUTCOME CORRELATIONS: MILK INGESTION
FEEDING DURATION
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APPENDIX 5.14. Continued

FEEDING DURATION
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APPENDIX 5.14. Continued
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SLOW-FLOW
o
y=0.24+1 4%

el
£
2
C
s
ks
2
i - :
-

2+

; 3 3 4 s ;
§ Minute Rate of Transfer (milliliter/minute)
STANDARD-FLOW
o
y=B8.76+-1.19% o

? o
]
$ o °
<
; oo o o
:

g o o
=

o
2+ 3 o

2 3 4 5 L
5§ Minute Rate of Transfer (milliliter/minute)



Time to Hospital Discharge (days)

Time to Hopsital Discharge (days)

APPENDIX 5.14. Continued

5 MINUTE RATE OF TRANSFER
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APPENDIX 5.14. Continued
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APPENDIX 5.14. Continued

TOTAL RATE OF TRANSFER
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APPENDIX 5.15.
CLINICAL OUTCOME CORRELATIONS: TIDAL VOLUME
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APPENDIX 5.15. Continued

INITIAL SUCK-BURST
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APPENDIX 5.15. Continued

SUBSEQUENT SUCK-BURST
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APPENDIX 5.15. Continued

SUCK-BURST BREAK
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APPENDIX 5.16.
CLINICAL OUTCOME CORRELATIONS: MINUTE VOLUME
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APPENDIX 5.17.
CLINICAL OUTCOME CORRELATIONS: RESPIRATORY RHYTHMICITY
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APPENDIX 5.18.

ADJUSTED STEADY-STATE VOLUME CORRELATIONS
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APPENDIX 5.18. Continued

TIME TO FULL ORAL INTAKE
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T'IME TO HOSPITAL DISCHARGE
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APPENDIX 6.3.
PATTERNS OF INFANT RESPIRATORY COORDINATION

Suck-Burst Suck-Burst Break
(SBB

X e ame: O
\ﬁnnte v ohne 6% SS Minute 1 olume: 2 16'
Inspiratory Time: 300 ms Inspiratory Time: 300 ms
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Synchronized respiratory (top red) and sucking (bottom maroon) tracings with extracted values representing infant respiratory performance during
suck-bursts and suck-burst breaks. Respiratory-rate during suck-bursts found to be the most representative single measure of impairment, however
when supplemented with measures of lung volume, inspiratory time, respiratory rhythmicity, and inspiratory period, greater precision in infant-
specific impairments can be identified.



APPENDIX 6.4.
PATTERNS OF RESPIRATORY CESSATION

Synchronized respiratory (top red) and sucking (bottom maroon) tracings depicting two patterns of respiratory
cessation. The top pattern is characterized by respiratory cessation isolated to periods of sucking and the immediate

swallow period following. The bottom pattern is characterized by prolonged respiratory cessation once sucking has
stopped.

i o
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