Chapter 26

Data Gathering, Analysis, and Display
in Critical Care Medicine

The rapid expansion of medical knowledge and
technology has been partly responsible for the
development of critical care medicine over the past
20 years. For the most part, this development has
been favorable, but it has also resulted in new
problems. One of these problems has been the shift
of attention away from the global assessment of the
patient towards collecting enormous amounts of data.
W e often become intent on obtaining a ‘number’ that
will allow earlier identification of a developing
problem orclarification ofa patient’s physiologic state.
In this process, we have often neglected the art of
observing the patient and interpreting the expression
on the patient’s face and being sensitive to the slightly
different sound in the noisy intensive care unit (ICU)
environment that might help us detect patient distress
orthe malfunction ofa piece oflifesupportequipment.
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Too often we forget that the best patient monitor
is a staff member at the bedside and that the most
valuable skill the nurses and therapists have is their
ability to interpret subtle, nonspecific changes in the
patient and his environment, indicators that we are
unable to put into numerical form.

Additional problems arise when important
information is obscured because of the mass of data
generated and recorded in modern ICUs. This has
resulted in the need to communicate, organize, and
integrate the large volume of data in a manner that
will accentuate and focus on the information that
is most pertinent to the care of the patient

Data collection and organization is complicated
by several factors. The patient with multi-organ-
system failure is cared for by a team of physicians,
nurses, therapists, and technicians, each contributing
observations and measurements. In addition, patient
data come from a variety of other sources in the
hospital (Table 1) and must be transmitted to the
primary care providers who make the therapeutic
decisions. As a result, hundreds of items of data are
transmitted daily by oral communication, chart,
telephone, messenger, pneumatic tube, electronic
message devices, and computer. This results in a
hodgepodge of reports and notes that must be
assembled, organized, and integrated prior to analysis.
Mistakes are possible when information is passed
along by several persons prior to being received by
the ultimate decision maker.

If one examines how the large quantity of
laboratory data is generated and processed, it is
surprising that there are so few errors. Commonly,

anursedraws the blood for achemistry study ordered
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Table 1. Sources of Data Used in the ICU

ICU

Clinical Laboratory

Pulmonary Function Laboratory (blood gases)
Pharmacy

ECG Laboratory

Radiology

Medical Records

Echocardiography Laboratory

Food Services

Catheterization Laboratory

Biophysics

Pathology

’Emergency Room or Admitting Office

by the physician. The clerk labels it, and a messenger
takes it to the laboratory, leaving it at the desk to
be logged in. Later, it is taken into the laboratory,
where a technician runs the test and then phones
the results to a clerk, who copies the information
on a piece of scratch paper for the nurse. The nurse
calls the results to the physician’s office, where a
secretary transcribes the data and gives them to the
physician. This process may be repeated hundreds
of times a day in a large hospital.

Once the data are obtained, additional processing
may be required to clarify the physiologic state of
the patient. For example, from blood gas data and
the measured hemodynamic values, a large array of
ICU, over 140

items are generated daily on

derived data is computed. In our

different data each

patient. Because many items are measured and

recorded more than once, over 500 separate items

Table 2.
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of data are transmitted per patient each day. In the
midst of this mass of data, most of it unchanging,
may be some very important new information. Thus,
emphasis on important changes, as well as collection,
integration, and analysis of the data, is required.
Recently, Bradshaw identified data that were most
commonly used for decision making in an ICU.1He
studied the decision-making process during formal
ICU rounds each morning and at the bedside during
the day. The information used in the process was
divided into six categories: clinical laboratory data;
blood gas data; pharmacy orders, including intake
and output data; bedside-monitor records; physical
observations; and “other” (eg, history, electrocardi-
ogram [ECG], and radiology data). Laboratory data
accounted for 32% ofthe information used in decision
making during formal rounds, but for only 18% of
the information used for decisions at the bedside
(Table 2).
blood gas
decision making at the bedside than to decision
making during rounds (22% vs 12% and 20% vs 10%,

Conversely, bedside-monitor data and

information were more important to

respectively). Itisinteresting to note that thecomputer
record consisted primarily of intake/output records
and drug data (36% — see Table 2) and bedside
monitoring data (32% — see Table 2), with the rest
of the
laboratory, observational, blood gas, and other data.

record being divided fairly evenly among

The frequency of data usage and the method of
integration of data in decision making are key to
data organization and presentation. M ost written and

printed reports are quite bulky, of different size and

Percentages of Data Used in Decision Making, Shown by Source and by Circumstance of Decision Making, Together with

Percentages of Kinds of Data Available in Computer Record

Laboratory*
In formal rounds 32
At bedside 18
%of data in computer record
that comes from each source 9

Drugs:

Input/ Bedside Blood

Output Observations Monitor Gases Other
23 21 12 10 2
13 22 22 20 5
36 7 32 8 8

*For example, laboratory data comprises 32% of the data used for decision making during formal rounds but only 18% of data
used for decision making on other occasions at the bedside; and laboratory data comprises 9% of all the data that is available in

the computer record.
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formats, and not chronologically organized. It is
difficult to file them in a chart so that related data
are displayed in a manner that assists the health care
provider in making decisions. Therefore, to help
organize and correlate the data for display and
decision making, data usersrecopy the data onto flow
sheets (Fig. 1) or re-enter them into dedicated ICU
computers. Some hospitals have fully integrated
systems in which the data from all hospital services
are on-line and can be processed and organized
automatically for optimum display.2

Opinions about how to display the data are as
variable as the number of users in the hospital. A
simple method is to generate the reports in a
chronological order so that when they are reviewed,
trends can be quickly recognized. M ost computerized
laboratory reports use this format, as shown in Figure
2. In this case, the computer displays the old data
as well as more recent values. All data are stored
and available for easy retrieval. This eliminates the
problem of having some data lost or unavailable for
trend analysis. This format, a simple list, does not
allow manipulation of the data to help clarify the
physiologic state of the patient nor does it help
interpret the data or link them to other related items.
Figure 3 demonstrates how computer functions can
be further used to assist the health care provider.
In this example, the computer derives the bicarbonate
(HCO3) and base excess (BE) from the pH and
PC O 2to help clarify the acid-base status ofthe patient.
In addition, it uses the measured PO 2 saturation
(502, and hemoglobin (HB) to calculate the O2
content (O 2 T) and links the association between
the arterial and venous samples by calculating the
arterial-venous content difference (AVO2 and the
pulmonary venous admixture (Qs/Qt). In addition,
the most recent cardiac output (C.O.) data are
retrieved from the computer file and, if those data
were obtained within 15 minutes of the blood
sampling, the oxygen consumption (VO 2 is also
calculated. These derived values help clarify the
patient’s physiologic state and allow much more
sophisticated decisions to be made regarding the
oxygen transport status of the patient. Also included
are the inspired oxygen concentration (%02.), the
positive end-expiratory pressure (PP), and the
ventilatory rate (machine rate [MR] or spontaneous
rate [SR]). Below these values is recorded the total

number of blood gases drawn, the patient’s

temperature, and the breathing status (in this case,
the patient is on a ventilator set in the assist/control
mode). This information is necessary for the proper
interpretation of acid-base and oxygen transport data.
Finally, a computer-generated interpretation of the
acid-base status is given, along with, in this case, a
warning that the severe hypoxemia should be brought
to the attention of the health care providers. Previous
blood values are reported for trend analysis and
comparison purposes. Normal high and low values
are presented as reference points at the top of the
report.

Another example of integrated reporting is seen
in Figure 4. Here, the computer measures cardiac
output (C.0O.), heartrate (HR), and vascular pressures
(VP) and manipulates these values, using the patient’s
height and weight to calculate body surface area,
which is used to normalize the data for the patient’s
body size. Other derived variables include cardiac
index (Cl), stroke functions (SV and SI), left and
right ventricular work indexes (LW 1 and RW 1), and
systemicand pulmonary vascular resistance (SVR and
PVR). The routine reporting of derived information
helps physicians become familiar with it and enables
them to become comfortable with its use in routine
decision making. As in the blood gas reportin Figure
3, normal high and low values are reported at the
top ofthe report to assistthose who may be unfamiliar
with normal values. In addition, to further aid
interpretation, the computer retrieves data from the
pharmacy section ofthe computer record and displays
them below the hemodynamic data; this information
includes all current drugs (and dosages) that might
influence the cardiovascular system. As in the blood
gas report, the computer generates an interpretation
to help the health care providers.

Key information that can greatly aid the health
care provider in data analysis and interpretation will
commonly be absent unless he personally collects the
data at the bedside. This global assessment includes
factors like the patient’s position when the data were
collected, the patient’s degree of cooperation, mental
status, and muscle tone, and findings from the physical
examination. Without this information, the proper
interpretation of pulmonary mechanics— such as
thoracic compliance, vital capacity, or even
ventilatory rate— is difficult. Heart rate, blood
pressure, and cardiac output may also significantly

change between periods of distress and relaxation.
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Fig. 1. Atypical ICU flowsheet on which data users write in data concerning the patient’s status in order to organize
the data in a chronological order and allow health care providers to go to one place to find most of the current
information. Laboratory values are also frequently placed on such flowsheets.
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Fig. 2. Atypical computer-generated laboratory report.
The sets of laboratory values are placed in chronological
order to facilitate trend analysis.

This pointisdemonstrated in Figure 5, the respiratory
care record. The measured and derived variables at
the top are followed by observations— including the
patient’s body position, state of apprehension and/
orcooperation, physicalexamination results,and even
comments on sputum production— as an aid in data
interpretation. W hen the person who makes the
therapeutic decisions is not present when the data
are collected, a means of communicating possible
modifying factors, such as in this report, should be
considered.

M any busy clinicians feel that the primary aim
of data organization should be to save them time.
They want to be able to go to one place and retrieve
the data when they make bedside rounds. Thus, a
format, such as a 12-hour shift flowsheet (Fig. 6)
that integrates the bedside-monitor data and nursing
care information (such as medications delivered,
intake, output, weight, and bedside monitoring of
urine and glucose), along with'the latest complete
blood count (CBC), blood gas values, and SMA-
7, is ideal for this purpose. Here, the vital signs are
given in graph form, to the right of which appears

a 24-hour intake and output summary, with the

patient’s weights and results of bedside urine
monitoring. In addition, all medications, including
dosages and method of administration, are graphed
according to time administered, as is the type and
quantity of I.V. fluid, with the time period of I.V.
fluid infusion denoted by the series of asterisks. On
this sheet, 700 ml of D5/0.45% NS was infused over
the entire 12-hour period. A more detailed breakdown
of intake and output for the 12-hour shift is given
below the medications listing.

The latest CBC and electrolyte data aregiven below
the 24-hour intake and output summary in the upper
right-hand corner. The results of blood gas analyses
performed during the last shift are reported at the
bottom. By presenting the most commonly used data
onone sheet, thisformatallows the clinician to quickly
review the patient’s status without having to go to
several places in the chart. However, more detailed
data, such as other laboratory, respiratory therapy,
and ECG reports, cannot all be included on such
asummary sheet because of space limitation.

For long-term trend analysis, the 12-hour shift
reports can be condensed into weekly summaries as
shown in Figure 7. On this report, the 24-hour vital
signs are reduced to a thin column. The medications
are listed in the middle of the sheet by total 24-
hour dosage. Below that, a summary of intake and
output is given, along with the daily weights, and,
at the bottom, an analysis is presented of the nutrients
delivered each day. This report gives ready access
to long-term analysis of such items as nutritional
therapy and fluid balance.

In teaching rounds, we use another method of
reviewing data on patient status— data display by
organ system (Fig. 8). In this report, all pertinent
data relating to any given organ system are grouped
together so that they may be reviewed conjointly.
Thus, we see under “cardiovascular” the hemody-
namic data, current blood pressure, and heart rate,
along with the maximum and minimum values in
the past 24 hours, the latest ECG report, the serum
lactate, lactase dehydrogenase (LDH), and creatinine
phosphokinase (CPK) values. A similar formatis used
for each organ system. At the bottom of the report,
all the invasive catheters are listed, as are the
medications. There are many patient-status data, such
as these from the physical examination, to which the
computer does not have access. These are represented
by a blank line and must be added by the clinician.
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Fig. 3. Inthis example of integrated reporting, the raw data (pH, PO2, PCO2, SO2, Hgb, carboxyhemoglobin, and FIO?) are processed
by the computer to give HCco3, BE, 62 content, and A-a gradient. In addition, the venous and arterial samples are compared to
each other, and the A-v02 content difference is calculated along with the pulmonary venous admixture (Qs/Qt). The cardiac output
is retrieved, and 02 consumption (V02 is calculated. The ventilator pressures and rate are also displayed, and an interpretation
is generated by the computer. Previous values have been retrieved for trend analysis.
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Fig. 4. Inthis integrated report, the cardiac output, heart
rate, and vascular pressures are processed to give
indexes based on body surface area for stroke volume,
stroke work, and vascular resistance. The pertinent
cardiovascular drugs, with their dosages, that were being
administered at the time the measurements were
obtained are reported to help with interpretation.

W hen no data were obtained in the previous 24 hours,
the space is left blank, which is indicated by
parentheses. This format helps to focus attention on
all patientcare concerns and forces medical personnel
to consider all the patient’s problems and potential
problems each day. We have used this format in
presenting patients in teaching rounds each morning
for several years and find it very useful in organizing
patient care and in communicating with all health
care providers responsible for that care.

Other methods of displaying ICU data have been
described and wused over the years to try to
communicate the patient’s status more rapidly and
clearly. Bar graphs, such as the one shown in Figure
9, have been used to display physiologic profiles,3
blood gas values, blood chemistry values, and the
nutritional state of the patient.4d They serve the
function of bringing related data together in a manner
that allows the reviewer to quickly recognize values
that are outside the normal range. However, such
displays arecumbersome and not sufficiently accurate
for the reviewer who wants to determine the exact
value of a variable. For example, in Figure 9, the
reviewer must stop and concentrate on the pulse rate
scale to realize that the slash markings are for every
four beats and that the actual rate is 124 beats per
minute. The display is bulky and requires a lot of
storage space. The same data could be organized in

digital form in one tenth of the space, with time

trending displayed on the same report.

Among other attempts at graphic displays are
drdegrams, which display the data on radial brandies
ofa tircle, with normal values describing the aide57 (Fig.
10). Deviations from normal values create patterns
that can be used to assist health care personnel to
interpret the data via pattern recognition. W hether
this method is better than a computer-generated
printed-out interpretation remains to be proven, but
it is aesthetically pleasing and easy to use for quick
glimpses of the patient’s physiologic status. However,
when one wants specific values, the circlegrams are
awkward to use. Permanent copies of such displays
require special equipment, data are bulky to store
in this form, and long-term trending analysis is also

inconvenient.

Line graphs, such as those shown in Figures 6
and 7, are very useful for the trending of data but,
again, arecumbersome when exact values are desired.

ICU data can be displayed in many ways. Because
of the varying needs and preferences of data users,
more than one type of display may be used. The
computer allows flexibility. Bar graphs, circlegrams,
and line graphs can be easily and quickly displayed
on thevideo screen. For quick bedside looks atprofiles
and for trend analysis, such displays are convenient.
However, hard copies of such displays are slow to
print, bulky to store, and inconvenient when a more
detailed look is desired. Therefore, digitally displayed

data may be better for hard-copy long-term storage.

Because of the volume of data generated in critical
care medicine units, computers are quickly becoming
invaluable tools.2’80ur experience with computerized
data management has been positive. The computer
enhances the availability of information, automati-
cally processes it so that derived information is
accessible for use, organizes it chronologically, brings
together appropriate related information, and presents
the datain a form thataidsand enhances the decision-
making process. This not only saves the health care
provider time but allows all the data to be considered
when decisions are being made, thus improving the
quality of decisions.

From computerized decision logic, alerts can be
sent to the clinicians so that dangerous situations or
trends can be focused on quickly. It also creates and

organizes an easily read chart for review.
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LDS HOSPITAL  RESPIRATORY CARE CHARTING
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Fig. 5. The respiratory care record displays the ventilator settings, followed by the measured ventilator pressures, delivered tidal
volume, and minute ventilation. The thoracic compliance is then calculated. Other data, such as ear oximetry values and endotracheal
tube cuff pressure, are also given. As further aids to data interpretation, such other items as the results of the chest examination,
the patient's mental status, and sputum quantity and character are also provided.
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SAWPLE * 74, TEMP 38.3, BREATHING STATUS : ASSIST/CONTROL
MODERATE (EI'ABOLIC ALKALOSIS

HYPOVENTILATION IMPROVED

MILO HYPOXEMIA

Fig. 6. Most of the information the attending physician wants for his bedside rounds is on this one 12-hour nursing
report. The vital signs are given in graph form with other nursing data (weight, respiratory rate, urine output, and
bedside tests) below. A 24-hour intake and output summary is given, with the latest CBC and SMA-7 below, to the

right. In the middle of the sheet are all the medications administered the past 12 hours,

with dosage, route, and

time of administration. The LV fluid (D5/0.45% NS) is shown by the asterisks to have run the entire shift A more

detailed intake-and-output summary and the latest blood gas values are at the bottom.
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SUNDAY MONDAY TUESDAY ~ WEDNESDAY  THURSDAY FRIDAY SATURDAY

P HR TEMP SEP 0284 SEP 03 84 SEP 04 84 SEP 0584 SEP 06 84 SEP 07 84 SEP G8 84
SD*£01 1112 1112 1112 1112 1112

715933715933715933715933715933715933715933

+=i—t=t=t-%1

et £ 2 2 20 S B £ S e e e 3 e o o e o Y € s e e o o e o o 3 € o e o o |
25 811 1 I
i 1 1
20 401 i I
1 1 1 1
205 391 i 1
1 1 1
190 381 1 di 6ok
1 - 1
175 371 Tee
1 1
160 31 1
1 I 1 I i
145 351 I 1 i
1 I I
130 341 181 sASULISI LISt
115 ' I
100 i i
I ! s 1
85 1 I I FR L
1 1B 1 14 ' 12 I
70 1 i i l Mn M0 BB
I : 1 1 I
5 1 I 1 I
I I i
" 1 1 i I
i I I I
ve) i 1 1 I
I 1 I I 1 I
10 1 I i 1 I
111 1112 1112 1
715933715933715933715933715933715933715933
SEP 02 SEP 03 SEP 04 SEP 05 SEP 06 SEP 07 SEP 03
MORPHINE, INJ KGH IV 14.0 37.0 29.0 54.0 74.0 40.0
ACETAMINOPHEN. SUPP HGM  RECT 650 650
DIAZEPAM (VALIUV). INJ KGH IV 10.0 2.0 54.0 75.0 35.0
AWPICILLIN, INJ HGM IV 8000 18000 12000 12000
TOBRAMYCIN. INJ HGM IV 250 100 170 210
CLINDAMYCIN (CLEG:IN). INJ HGM [\% 600
CEFAZOLIN &N\EEF) INJ HoM IV 1000 4000 2000
NYSTATIN. EAM APPLICTOPIC 2
METUBINE IODIDE. INJ KGH IV 128 156 216
DOPMIIKE. INJ HGM IV 150
HICRQNEFRIN. SOLUTICN ML INHAL 0.25 1.50
LIDOCAINE (IYLOCAINE). INJ ikn IV 100
FUROSEMIDE. INJ MOM v 30
AHINOFHYLLINE. HGH IV 775 75
CIKETIDIIC q ﬂE] v 600 1500 1200 1200
HYLANTA 11 LIQUID H Nj 120
MYLANTA, LIQUID HL NG 30
INTAKE (fi): BLOOD 500 1;'250 585 250
mSrn Iv 1275 2250 5822 5995 3699 4133
NG DRUG 30 120
TOTAL 1275 2280 6442 8290 4284 4383
OUTPUT (HL): INSENSIBLE LOSS 232 757 932 1008 1087 1054
URINE QUTPUT 605 1067 1995 2370 3215 3240
UATERSEAL DRG. 1 248 595 260 10
WATERSEAL DRG. 2 206 615 910 880 350 300
UATERSEAL DRG. 3 150 250 320 295 210
NG TUBE DRG. 200 80 560 200 130
TOTAL 1491 3264 4907 4578 5157 4934
NET BALANCE (HL): -216 -984 1535 3712 -873 -551
HEIGHT (KG) 50.5
NUTRITIONAL: NP ENERGY KCAL (IV) 8L 358 1333 2341 1776 2412
TOTAL EKERGY KCAL (IV) 8L 358 1476 2646 2042 2700
PROTEIN GH 0 0 36 76 67 72
FAT el] 0 0 0 0 0 50
CHO K 24 106 392 689 522 548
NP ENERGY/N2 KCAL/GH 222 195 177 201
K2 IN GH 0 0 6 12 10 12
URINE UREA N GM 13
N2 BALANCE 01 -5

Fig. 7. A7-day report is useful for trend analysis of such items as long-term intake-and-output volumes and nutrition
therapy. This report also makes it easy to follow long-term medication delivery.
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Fig. 8. This report is organized by organ system. Grouping all related data allows a more detailed look at all aspects
of the patient’s status and care in an organized manner. Data that are important but to which the computer does
not have access, such as the results of the physical examination, are represented by blank lines and must be filled
in by health care personnel. When data were not obtained in the previous 24 hours, the space is left blank, which

MONITORING IN RESPIRATORY INTENSIVE CARE

LOS HOSPITAL ICU ROUNDS REPORT
DATA WITHIN LAST 24 HOURS

N/AE: BD. 3515424 ROOK: E402 BATE: SEP 13 09:27
IF. STEVENS, LAWRECE E. SEX: H AGE: 29 HEIGHT: 183 UEIGHTs 153.30 BSA: 2.44  BEE: 2884  HOF: 6
CARDIOVASCULAR: 1 EXAM:

TINE CO Cl HR SV sSI W BSP IPSW LWIPH PR RHI

SEP 13 03:50 8.40 3.15 144 58 22 14.0H 71 54 5 17 14 1.3 3.3
SEP 13 03:00 LEVOPHED (LEVARTERENOL) 21.3 MCG/NIN
SEP 13 00:05 DOPAMINE (INTROPIN) 15.0 HCO/KG/HIN
HYPOVOLEMIA AgB Lv B‘ESFUNCTION

Sp HR T uCT CFK cpK-re LDH-1 LDH-2
LAST VALUES 78 38 48 144 1
haxi hum 199 118 138 147 19.0 (05:10) « ) ( < 1
HINIHUM 32 17 26 25

HEART RATE * 125 ORS= 70 PR=150 OSAXIS* 70
m m  PHYSICIAN OVERREAD m m
NORMAL ECG
SINUS TACHYCARDIA
POOR R UAVE PROGRESSION
10 SIGNIFICANT ECG CHANGES SINCE 09/10/1984.15:04

RESPIRATORY! 2
SEP 13 84 pH PCO2 HCO3 BE IS co/nr P02 SO2 02a 102 AVQ2 VQ2 C.0. 1K 6»/Qt PK/ PL/PP HR/SR
1303:51 v 7.30  42.2 20.3 5,5 131 V1 55 10.2 90 57/ 41/10 22/
1303:50A 7.34 340 1800 -44 133 /1 53 80 14.9 90 4.54 452 51 57/ 41/10 22/
SAMPLE * 31 TEMP 38.4. BREATHING STATUS s ASSIST/CONTROL
MILD ACID-BASE DISORDER
HYPERVENTILATION CORRECTED
SSEFIE HYPOXEMIA BREATHING OXYGEN m CCNTACT MDORRN! I
5.2 8.7 13.3 /1 57 8

130L:00A 7. 28.4 159 90 453 55/ 45/ 8 25/
122342A 7.32 394 200 -53 130 /1 49 8 148 9 450 /N5 7/
12251V 7.3 388 158-109 136 /1 34 54 107 170 / m 25/
122250 A 7.24 324 143-114 186 /1 5 8 154 70 47038 8.20 333 48  / /18 25/
Rady 7z #9 LO-Ue 133 U1 % % 18 7 40/ 45/15 25/
221:35A 727 29.9 134-11.9 129 1/0 83 15.0 70 4.53422 9.30 335 47 40/ 45/15 25/
e o N v TR oo dont e e RAY:
ril 1 i
] p— I
NclIFD AND PSYCH: O
GLASOM 15 () VERBAL . EYELIDS . 10TOR. PUPILS . SENSORY .
DTR BABIN. . IcP___ PSYCH.
COAGULATION: 2
PT: 15.0 (05:10) PTT: <7 (05:10) PLATELETS: , 44 ((6:10)  FIBRINOGEN: ) EXAH:
FSP-CON: FSP-PT: 3p: (
RENAL. FLUIDS, LYTES: O
IN 10422 CRYST 8557 COLLOID 715 BLOOD 550 NG/PO INA 143 EOS:lOg K 4.5 505:103 a_al 05:10;
QUT 2529 RINE 21 NGOUT 400 DRAINS 260 OTHER 1848 i CO2 18 (05:10) BUN 49 (05:10) CRE 7.2 (05:10
NET 7893 UT 153.30 -5  0.00 S.G. 1 AGAP UDSH UNA CReL
METABOLIC — NUTRITION: O
KCAL 2146 GLU 425 (06:10) ALB 7.0 (05:10)  FE TIEC
KCAL/N2 1778 UN N-BAL PO4 13 06:10) oa
GI. LIVER. AND PANCREAS: O EXA:
RCT  43.1 (05:10) TOTAL BILI () seor () SLBW ( Jocr 'GED)
CUAIAC 1+ (04:00) DIRECT BILI () sepT ¢ 1 () AIMLASE ¢ )
INFECTION:
o e 61 (05 10) TEMP 38.8 (04:00) DIFF 57B. 1P, 14L. 50, E (05:10) GRAM STAIN: SPUTUM . .OTHER.
BLOOD_____ SPUTUM URINE CSF __ CATH HOUND___ OTHER .
SKIN AND EXTREMITIES:
PUSES RASH KCUBITI ,
TUBES:
MEN. ART. SG. NG. _ FOLEY. ET. TRACK .DRAIN-
CHEST. LRECTAL . JEJUNAL DIALYSIS _ OTHER.
REDICATIONS:
HISPHINE, INJ HoM 1V 2.0 NOREPINEPHRINE (IJEVOPHED) K. IV 14
cLINYCIN cLEach, | HoM 1V 1800 CMETIDINE (TAGAVET). Hav IV 900
CEFOXITIN (HEFOXIN). Hovl IV 2000  SORBITOL 70, LN It RECT 50
GENTAMLCIN. INJ Hov IV 200.0  SODIUM BICARBONATE. INJ NEO IV 450
DOPAHINE. INJ HaM IV 1980 INSULIN REGULAR, INJ UNITS IV 380

is indicated by parentheses.
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Saint Barnabas Medical Center Automated Physiologic Profile
LIVINGSTON, NEW JERSEY
S| LVSW  TPR RVSW  PVR AV QoO, QAQ* lactate  BE*
OFFF *
[>mi i on > mM 1 tttne-m-  pitH-M >  dyM'Stf ' % wl |
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PA mmHg

5%/ 31
@ 2 80

PA,, -2_-4- mmHg

140

J I-,

0 20 40 60 80 ’100 120 140 160 180 200
V—Mixing Volume mi-M J

Patient"s Name_ _Doctor.
Lab. No _Rm._ _Date_ _Time_

Fig. 9. Data are represented in a bar-graph format with normal ranges in the shaded areas. This report allows medical
personnel to quickly focus on abnormal areas. (From Reference 3, with permission)
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BUFFALO GENERAL HOSPITAL
PATIENT* NUVBER*  848527-01

AGE* 44 YRS SEXtF ADMITTED ~ 1/12/78
ATTENDING PHYSICIAN*  SIEGEL
Bate 1/16/78 Tine 8*25

t Intervention No* 6
Height 66.0 In Height 42.0 kg BSA 1.44 «2
Pat Class R State DisC To R 4.1 Dispersive Uol 598 al

o5
%

AV_DIF
3.1

RAP LGS B State: 4.8
C/B Ratio: 1.69

D Statat 7.8 ¢ Statet 8.1

Type Carriage Return To Continue

Fig. 10. The circlegram creates patterns from the
physiologic data that enable health care providers,
through recognition of changing patterns, to quickly
classify the patient into certain physiologic states. (From
Reference 7, with permission)

Unfortunately, we continue to be presented with
a data overload that remains a major problem no
matter how data are organized or displayed. Very
few studies exist that demonstrate which variables
should be monitored, how frequently they should be
monitored, or how the data relate to patient care
with regard to complications, cost, length of hospital
stay, or final outcome.

Equipmentmanufacturersareexpanding our ability
to monitor more variables more frequently, and the
computer industry deliversmore numbersand in more
sophisticated ways. Yet, no one has shown that this

expansion of monitoring and data generation is
beneficial to the patient. M ajor efforts will be required
to help answer these questions and resolve the
problems that our information-centered society is

creating.
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