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N

umerous studies have shown that
severe inhospital adverse events,
such as cardiac arrest and unexpected death, are frequently preceded by
abnormal vital signs.1-5 In addition, patients
who have recently undergone major surgery
are at higher risk of physiological deterioration or adverse events in hospital.6,7 It therefore seems reasonable that all patients who
have had major surgery be medically
reviewed at least once per day, and that
nursing review and measurement of vital
signs be performed at least once per nursing
shift.
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are limited
because they focus on a
narrow group of patients or observation
types,14,15 or they report on the documentation of vital signs only in patients who have
experienced a serious adverse event.8,10,11,16
Few studies provide a clear picture of the
overall quality of inhospital documentation.9,12,13
We assessed the documentation of medical
and nursing review and vital signs in a group
of patients who had recently undergone
major surgery in five Australian hospitals.
METHODS
We performed a retrospective audit of patient
records in each of the five participating Australian hospitals. Hospitals were located in
Victoria or New South Wales and were referral or tertiary metropolitan institutions.
Patients aged under 18 years were excluded.
As described by Birkmeyer and colleagues,17 we selected patients who had
undergone one of 14 major surgical operations, identified by the International classification of diseases, 10th revision (ICD-10)
codes: cardiac (coronary artery bypass grafting [38497-00–03, 38500-00, 38503-00],
aortic valve replacement [38488-00–01], or
mitral valve replacement [38488-06–07]);
vascular (carotid endarterectomy [3275100], lower limb bypass grafting [32739-00,
32742-00], or open repair of an abdominal
aortic aneurysm [33115-00, 33154-00]);
gastrointestinal (colectomy [32000-00,
32003-00–01, 32004-00, 32006-00–01,
380

ABSTRACT
Objective: To describe the quality of postoperative documentation of vital signs and of
medical and nursing review and to identify the patient and hospital factors associated
with incomplete documentation.
Design, setting and participants: Retrospective audit of medical records of 211 adult
patients following major surgery in five Australian hospitals, August 2003 – July 2005.
Main outcome measures: Proportion of patients with complete documentation of
medical review (each day) and nursing review and vital signs (heart rate, blood pressure,
respiratory rate, temperature and oxygen saturation) (each nursing shift), and the
proportion of available opportunities for medical and nursing review where
documentation was incomplete. Univariate and multivariate odds ratios for the
association between incomplete documentation and hospital and patient factors.
Results: During the first 3 postoperative ward days, 17% of medical records had complete
documentation of vital signs and medical and nursing review. During the first 7
postoperative ward days, nursing review was undocumented for 5.6% of available shifts
and medical review for 14.9% of available days. Respiratory rate was the most commonly
undocumented observation (15.4% undocumented). Certain hospitals were significantly
associated with incomplete documentation. Vital signs were more commonly
undocumented in patients without epidural or patient-controlled (PC) analgesia, during
evening nursing shifts, and during successive postoperative ward days. Nursing review
was more commonly undocumented in the evening and for patients without epidural
or PC analgesia. Medical review was more commonly undocumented on weekends.
Conclusion: Hospital and patient factors are associated with incomplete
documentation of clinical review and vital signs after major surgery.
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32012-00], gastrectomy [30521-00, 3052300, 30524-00], oesophagectomy [3053500, 30536-00–01, 30541-00–01, 3054500–01], or pancreatic resection [3059300]); urological (nephrectomy [36516-00–
01], or cystectomy [37001-00–01, 3791400]); and thoracic (lobectomy [38438-00–
01, 38441-00], or pneumonectomy [3843802, 38441-01]).
Patients’ records were examined if they
had undergone a selected operation between
1 August 2003 and 31 July 2005. A 2-year
period was chosen to allow time to achieve
three consecutive patients for the less common operations (eg, pneumonectomy).
We collected data on the three patients
who had most recently undergone each of
the 14 surgical procedures in each hospital.
Patients were selected in this manner to
achieve an overview of the quality of postoperative documentation. The record review
was completed between August 2005 and
August 2006.
A single researcher at each institution
examined the medical records covering the
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first 7 postoperative ward days, and collected data using a standardised data collection form and predefined criteria. To assess
the quality of the record review, an additional researcher reviewed a sample of the
selected patient records at each hospital.
Minimal to no discrepancies were observed
for these selected records.
Vital signs assessed were heart rate,
respiratory rate, systolic blood pressure,
oxygen saturation and temperature.
A patient was classified as having complete documentation on a given day if:
• a doctor had documented a review of the
patient at least once;
• a nurse had documented a review of the
patient for each nursing shift; and
• a numerical value for each vital sign had
been recorded at least once per nursing shift.
If the patient was in an intensive care
unit or operating theatre for part of the day,
or was discharged, that period was
excluded from analysis; remaining shifts
were termed “available shifts”. Documentation was considered lacking only if the
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1 Patient demographics at the five hospitals (A–E)
A (n = 42)
Age in years,
median (range)

B (n = 42)

C (n = 42)

D (n = 43)

E (n = 42)

69.5 (32–87) 66.5 (20–82) 64.0 (27–87) 63.0 (26–91) 62.5 (34–89)

Male patients, no. (%)

30 (71%)

31 (74%)

26 (62%)

19 (44%)

29 (69%)

Elective operations, no. (%)

39 (93%)

37 (88%)

35 (83%)

43 (100%)

35 (83%)

Length of stay in days,
median (range)

8 (2–61)

11 (3–86)

13 (2–71)

8 (3–27)

7 (3–27)

2 Level of documentation during the initial postoperative period, by hospital
Patients with complete
documentation,* no. (%)

Available shifts with complete
documentation,* no. (%)

First 3 ward days† First 7 ward days‡
Hospital A

First 3 ward days§

First 7 ward days§

2/42 (5%)

1/42 (2%)

149/312 (47.8%)

349/668 (52.2%)

Hospital B

9/42 (21%)

3/42 (7%)

225/341 (66.0%)

499/745 (67.0%)

Hospital C

10/42 (24%)

3/42 (7%)

262/360 (72.8%)

520/794 (65.5%)

Hospital D

6/43 (14%)

1/43 (2%)

217/342 (63.5%)

447/751 (59.5%)

Hospital E

8/42 (19%)

1/42 (2%)

266/354 (75.1%)

502/703 (71.4%)

35/211 (17%)

9/211 (4%)

Total

1119/1709 (65.5%) 2317/3661 (63.3%)

* Complete documentation comprised documentation of all five vital signs (heart rate, respiratory rate,
systolic blood pressure, temperature and oxygen saturation), nursing review each shift, and medical review
each day. Available shifts excluded shifts where the patient was off the ward for the duration of the shift, or
where the patient was already discharged. † P = 0.11 (Fisher’s exact test). ‡ P = 0.67 (Fisher’s exact test).
§ P < 0.001 (χ2 test).
◆

patient was present on the ward and no
documentation occurred.
We hypothesised that several variables
would be associated with incomplete documentation, including: the hospital, operation type and nature (emergency or
elective), nursing shift type (morning, afternoon or evening), day of the week (weekday
or weekend), patient age, presence of epidural or patient-controlled (PC) analgesia,
and number of days spent on the ward since
surgery.
The human research ethics committee of
each hospital approved the study.
Statistical analysis
The χ2 or Fisher’s exact test was used to test
for differences in categorical groups, and the
Kruskal–Wallis test was used to test for
differences in continuous variables with
non-normal distributions (age, length of
stay). Univariate and multivariate logistic
regression were used to examine the factors
associated with documentation of medical
and nursing review and vital signs. Variables
with a P < 0.2 in the univariate analysis were
initially included in the multivariate analysis. Variables that did not reach statistical
significance (P < 0.05) were then progres-

sively excluded from the model, until the
most parsimonious model was found. Each
of the previously excluded variables was
then reintroduced into the model. The final
multivariate model included only the variables that added significantly to the model
using the likelihood ratio test.
Data were analysed using Stata, version
10.0 SE (StataCorp, College Station, Tex,
USA).
RESULTS
The medical records of 211 patients were
reviewed. Hospital D was unable to provide
records of three pneumonectomy patients,
and instead we examined the records of four
patients who had each received one of the
major gastrointestinal operations. For all
operations except pneumonectomy, the
three consecutive patients were selected
within the period July 2004 – April 2005.
Emergencies contributed to 22/211 (10.4%)
operations.
Box 1 shows patient demographics by
hospital. There were two inhospital deaths.
Complete documentation during the first 3
postoperative ward days varied by hospital,
ranging from 5% to 24% of patients, and
47.8% to 75.1% of available shifts with
MJA • Volume 189 Number 7 • 6 October 2008

complete documentation (Box 2). Respiratory rate was four times more likely to be
undocumented (15.4%) than systolic blood
pressure (3.7%). A nursing review was not
documented for 5.6% of available shifts and
a medical review was undocumented on
14.9% of available days (Box 3).
In univariate analysis, the hospital, type of
surgery, presence of epidural or PC analgesia,
type of vital sign and number of days spent
on the ward since surgery were significantly
associated with documentation status (data
not shown).
In multivariate analysis, the hospital and
number of days spent on the ward since
surgery were significantly associated with
documentation status (Box 4). With increasing time on the ward, documentation of
observations was less likely, but nursing and
medical review documentation were more
likely. Incomplete documentation of vital
signs was associated with the type of surgery, observation type and absence of epid ura l or PC an alg esia. In com plete
documentation of nursing review was more
likely on evening shifts and in the absence of
epidural or PC analgesia. Undocumented
medical review was more likely on weekends.
DISCUSSION
In our retrospective review of documentation of vital signs during the first 7 postoperative ward days following major surgery, we
found significant levels of incomplete documentation. During the first 3 postoperative
ward days, complete documentation of
medical and nursing review and vital signs
were seen in 17% of patient records and
two-thirds of shifts. In multivariate analysis,
only the hospital and number of days spent
on the ward since surgery influenced all
forms of documentation.
Medical review was less frequently documented on weekends. Doctors may not perform ward rounds on weekends, or may not
routinely document them. Inadequate physician documentation of obstetric deliveries,18
postoperative notes, 1 9 blood-product
administration20 and neonatal examination21
have been described. However, the level of
documentation of review of patients postoperatively has not been previously described.
Nursing review was more likely to be
undocumented at certain hospitals and on
evening shifts, which may reflect hospital
cultural patterns. However, there was no
significant difference between documentation
on weekdays versus weekends for nursing
review or vital signs. The presence of epidural
381
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3 Level of documentation of clinical
review and vital signs
% of opportunities
missed* (95% CI)
Vital sign (per shift)

4 The association of hospital and patient factors with incomplete
documentation of clinical review and vital signs: multivariate logistic
regression analysis

Independent
variable

Undocumented
Undocumented
Undocumented medical
observations (per shift) nursing reviews (per shift)
reviews (per day)
OR* (95% CI)

P

OR* (95% CI)

P

OR* (95% CI)

P

Systolic blood
pressure

3.7% (3.1%–4.4%)

Heart rate

4.2% (3.6%–4.9%)

Hospital A

1.00

15.4% (14.2%–16.6%)

Hospital B

1.37 (1.10–1.71)

0.004

0.01 (0.00–0.03) < 0.001 0.95 (0.61–1.48)

0.82

Oxygen saturation

6.7% (6.0%–7.6%)

Hospital C

1.86 (1.51–2.28) < 0.001

0.00 (0.00–0.02) < 0.001 0.44 (0.26–0.72)

0.001

Temperature

7.1% (6.3%–8.0%)

Hospital D

3.12 (2.44–3.98) < 0.001

0.06 (0.03–0.12) < 0.001 0.87 (0.55–1.37)

0.56

Hospital E

1.41 (1.13–1.77)

Respiratory rate

Hospital

Review
Nursing (per shift)

5.6% (4.9%–6.4%)

Age

Medical (per day)

14.9% (13.1%–17.0%)

Sex

* Opportunities for documentation where
documentation did not occur.

Male
◆

Female

1.00

0.003

—

ns

0.38 (0.22–0.66) < 0.001

ns

1.00
1.16 (1.00–1.34)

1.00

ns

1.00
0.04

0.82 (0.56–1.21)

ns
0.32

Weekday/weekend shift

or PC analgesia made documentation of nursing review and vital signs more likely, perhaps due to more frequent mandatory
documentation requirements. An increased
number of days spent on the ward since
surgery also made documentation of vital
signs less likely, perhaps suggesting a perception that the patient was stable. Inadequate
nursing documentation could be attributed
to the repetitive, time-consuming nature of
the tasks.22-24 A survey of 28 nurses found
that 68% felt observations should be performed as required and 29% opposed documenting observations at night.13
The hospital and type of observation
strongly affected the documentation of vital
signs, with the respiratory rate the most
neglected vital sign. This observation is
also supported by recent studies.8,12 Of all
of the vital signs, an abnormal respiratory
rate has been shown to be the most specific
predictor of a major adverse event within
the next 24 hours.25-27 However, respiratory rate is generally measured by observation. A nurse must spend 30 seconds
observing a patient to determine the respiratory rate accurately, but with the aid of a
monitor it could be measured simultaneously with other vital signs. Charts with
labelled sections for individual vital sign
measurements, or even automatic collation
of vital sign data in patients’ records, might
improve compliance.
However, technological change alone is
unlikely to improve the rate of documentation of medical and nursing review. Cultural
factors, particularly the expectations of the
organisation, morale of the team and the
example of senior clinicians are of greater
382

Weekend

ns

ns

1.00

Weekday

0.43 (0.31–0.60) < 0.001

Nursing shift
Morning

1.00

1.00

Afternoon

1.12 (0.95–1.32)

0.19

Evening

1.56 (1.33–1.84) < 0.001

ns

0.90 (0.58–1.40)

0.63

1.81 (1.20–2.74)

0.005

Surgery
Gastrointestinal

1.00

Urological

1.11 (0.88–1.40)

Thoracic
Cardiac
Vascular
Emergency or
elective surgery

1.00
0.36

1.00

0.40 (0.22–0.74)

0.003 0.78 (0.47–1.31)

2.28 (1.86–2.80) < 0.001

0.60 (0.31–1.05)

0.07

1.66 (1.04–2.65)

0.03

1.66 (1.35–2.04) < 0.001

1.57 (0.96–2.56)

0.07

0.55 (0.32–0.95)

0.03

2.35 (1.92–2.88) < 0.001

0.77 (0.46–1.29)

0.33

1.42 (0.90–2.22)

0.13

ns

ns

ns

1.00

na

na

0.35

Vital sign
Blood pressure
Heart rate

1.08 (0.81–1.43)

O2 saturation

1.98 (1.54–2.55) < 0.001

0.61

Temperature

2.26 (1.76–2.90) < 0.001

Respiratory rate 5.71 (4.54–7.17) < 0.001
Receiving patient-controlled or epidural analgesia
Yes
No

1.00
1.94 (1.59–2.36) < 0.001

1.00
2.24 (1.41–3.58)

1.00
0.001 0.97 (0.66–1.42)

0.87

Days on the ward since surgery
For each 1-day
increase

1.19 (1.14–1.23) < 0.001

0.81 (0.73–0.89) < 0.001 0.85 (0.78–0.93)

0.001

OR = odds ratio. na = not applicable. ns = not significant. — = could not be calculated as all observations were
◆
present. * ORs relate to the odds of incomplete documentation of clinical review or vital signs.

importance. It is uncommon for consultant
surgeons to document postoperative ward
rounds in their patients’ medical records.
Similarly, nursing leadership may be important in establishing and adequately rewardMJA • Volume 189 Number 7 • 6 October 2008

i ng a cul ture of dil igence with
documentation. Our finding that hospital
allocation was a powerful determinant of
such diligence suggests that these local cultural factors are paramount.13
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Our study included patients from five
hospitals to better examine the level of
postoperative documentation in Australia. A
larger study is required to examine whether
hospitals with a higher rate of incomplete
documentation also have a greater risk of
serious adverse events. Previous studies of
documentation of postoperative inpatient
care have been of fewer patients, of single
wards or hospitals, of shorter duration, have
not compared weekdays and weekends or
nursing shifts, or have not examined medical review.9,10,12,13
It is possible that staff did review patients,
but failed to document it because of time
constraints or forgetfulness. However, it
seems unlikely that this could account for all
the incomplete documentation.
Despite the apparent incompleteness of
documentation, the mortality rate in this
cohort of patients was low. This finding
raises the question as to whether such lack
of documentation, particularly nursing and
medical review, is important to patient outcome. Such documentation is a record of
human activity and does not represent a
therapeutic intervention; its absence does
not necessarily imply lack of attention to
patient care. However, if a culture of limited
documentation is applied to higher-risk
patients (older or after emergency procedures), it may have appreciable negative
consequences. In specific patients, documentation of previous physiological variables may be important for assessing their
current condition. Nonetheless, it must be
acknowledged that no controlled studies
have studied the appropriate level of monitoring and documentation of ward patients.
In summary, in a study of the first week
spent on the ward following major surgery
for patients in five Australian hospitals, we
found that documentation of medical and
nursing review and patient vital signs was
commonly incomplete. Further studies are
needed to understand the reasons for this
systematic failure and to develop strategies
to improve postoperative documentation of
observations and review of patients.
COMPETING INTERESTS
None identified.

AUTHOR DETAILS
Forbes McGain, FANZCA, FJFICM,
Anaesthetist and Intensivist1
Michelle A Cretikos, MB BS, PhD, MPH, Public
Health Officer Trainee2
Daryl Jones, FRACP, FJFICM, Senior Registrar3
Susan Van Dyk, RN, Research Coordinator,
Intensive Care Unit4

Michael D Buist, FRACP, FJFICM, MD,
Intensivist 4
Helen Opdam, FRACP, FJFICM, Intensivist5
Vincent Pellegrino, FRACP, FJFICM, Intensivist3
Megan S Robertson, FRACP, FANZCA, FJFICM,
Intensivist 3,6
Rinaldo Bellomo, MD, FRACP, FJFICM,
Professor of Intensive Care5
1 Western Hospital, Melbourne, VIC.
2 NSW Public Health Officer Training Program,
Centre for Epidemiology and Research, NSW
Health, Sydney, NSW.
3 Alfred Hospital, Melbourne, VIC.
4 Dandenong Hospital, Melbourne, VIC.
5 Austin Hospital, Melbourne, VIC.
6 Royal Melbourne Hospital, Melbourne, VIC.
Correspondence:
rinaldo.bellomo@austin.org.au

REFERENCES
1 Hillman KM, Bristow PJ, Chey T, et al. Antecedents to hospital deaths. Intern Med J 2001; 31:
343-348.
2 Kause J, Smith G, Prytherch D, et al; Australian
and New Zealand Intensive Care Society Clinical
Trials Group. A comparison of antecedents to
cardiac arrests, deaths and emergency intensive
care admissions in Australia and New Zealand,
and the United Kingdom. The ACADEMIA
study. Resuscitation 2004; 62: 275-282.
3 Goldhill DR, White SA, Sumner A. Physiological
values and procedures in the 24 h before ICU
admission from the ward. Anaesthesia 1999; 54:
529-534.
4 Franklin C, Mathew J. Developing strategies to
prevent in hospital cardiac arrest: analysing
responses of physicians and nurses in the hours
before the event. Crit Care Med 1994; 22: 244247.
5 Schein RM, Hazday N, Pena M, et al. Clinical
antecedents to in-hospital cardiopulmonary
arrest. Chest 1990; 98: 1388-1392.
6 McNicol L, Story DA, Leslie K, et al. Postoperative complications and mortality in older
patients having non-cardiac surgery at three
Melbourne teaching hospitals. Med J Aust
2007; 186: 447-452.
7 James K, Bellomo R, Poustie S, et al. The
epidemiology of major adverse physiological
events after surgery. Crit Care Resusc 2000; 2:
108-113.
8 Hillman K, Chen J, Cretikos M, et al; MERIT
study investigators. Introduction of the medical
emergency team (MET) system: a cluster-randomised controlled trial. Lancet 2005; 365:
2091-2097.
9 Alcock K, Clancy M, Crouch R. Physiological
observations of patients admitted from A and
E. Nurs Stand 2002; 16: 33-37.
10 Nurmi J, Harjola VP, Nolan J, Castrén M. Observations and warning signs before cardiac arrest.
Should a medical emergency team intervene
earlier? Acta Anaesthesiol Scand 2005; 49: 702706.
11 McBride J, Knight D, Piper J, Smith GB. Longterm effect of introducing an early warning
score on respiratory rate charting on general
wards. Resuscitation 2005; 65: 41-44.

MJA • Volume 189 Number 7 • 6 October 2008

12 Helliwell VC, Hadfield JH, Gould T. Documentation of respiratory rate for acutely sick hospital inpatients — an observational study.
Intensive Care Med 2002; 28 Suppl 1: S21.
13 Hudson A. Prevention of in hospital cardiac
arrests-first steps in improving patient care.
Resuscitation 2004; 60: 113.
14 Edwards SM, Murdin L. Respiratory rate — an
under-documented clinical assessment. Clin
Med 2001; 1: 85.
15 Chellel A, Fraser J, Fender V, et al. Nursing
observations on ward patients at risk of critical
illness. Nurs Times 2002; 98 (46): 36-39.
16 Subbe CP, Davies RG, Williams E, et al. Effect of
introducing the Modified Early Warning Score
on clinical outcomes, cardio-pulmonary arrests
and intensive care utilisation in acute medical
admissions. Anaesthesia 2003; 58: 797-802.
17 Birkmeyer JD, Siewers AE, Finlayson EV, et al.
Hospital volume and surgical mortality in the
United States. N Engl J Med 2002; 346: 11281137.
18 Haberman S, Rotas M, Perlman K, Feldman JG.
Variations in compliance with documentation
using computerized obstetric records. Obstet
Gynecol 2007; 110: 141-145.
19 Baigrie RJ, Dowling BL, Birch D, Dehn TC. An
audit of the quality of operation notes in two
district general hospitals. Are we following
Royal College guidelines? Ann R Coll Surg Engl
1994; 76: 8-10.
20 Friedman MT, Ebrahim A. Adequacy of physician documentation of red blood cell transfusion and correlation with assessment of
transfusion appropriateness. Arch Path Lab
Med 2006; 130: 474-479.
21 Kumar P. Physician documentation of neonatal
risk assessment for perinatal infections. J Pediatr 2006; 149: 265-267.
22 Miller P, Pastorino C. Daily nursing documentation can be quick and thorough. Nurs Man
1990; 21 (11): 47-52.
23 Howse E, Bailey J. Resistance to documentation — a nursing research issue. Int J Nurs Stud
1992; 29: 371-380.
24 Cheevakasemsook A, Chapman Y, Francis K,
Davies C. The study of nursing documentation
complexities. Int J Nurs Pract 2006; 12: 366-374.
25 Cretikos M, Chen J, Hillman K, et al; MERIT
study investigators. The objective medical
emergency team activation criteria: a case–
control study. Resuscitation 2007; 73: 69-72.
26 Cretikos MA, Bellomo R, Hillman K, et al. Respiratory rate: the neglected vital sign. Med J Aust
2008; 188: 657-659.
27 Buist M, Bernard S, Nguyen TV, et al. Association between clinically abnormal observations
and subsequent in-hospital mortality: a prospective study. Resuscitation 2004; 62: 137-141.

(Received 2 Jan 2008, accepted 3 Jun 2008)

❏

383

