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Background: The American Society of Clinical Oncology and the Oncology Nursing Society have issued guide-
lines stating that the vital signs of patients should be routinely checked on days that intravenous chemotherapy 
is administered. This study sought evidence to justify this approach.
Methods: This trial focused on consecutive patients with cancer from 2 institutions and evaluated outcomes 
during the first cycle of gemcitabine-based chemotherapy. The primary end point of the study was a visit to 
the ED, hospitalization, or death during the first cycle of chemotherapy.
Results: Medical records from 1,158 patients were reviewed, and vital signs were checked in 589 patients on 
day 1 and in 486 on day 8. A total of 148 patients (12.8%) were evaluated in the emergency department (ED), 
145 (12.5%) were hospitalized, and 11 (0.9%) died during their first cycle of chemotherapy. In multivariate 
analyses, which were adjusted for age, sex, cancer type, role of chemotherapy, number of chemotherapy drugs 
administered on day 1, and institution, checking vital signs on day 1 was associated with neither higher rates 
of ED visits nor with increased hospitalization; however, checking vital signs on day 8 was associated with 
higher rates of ED visits (odds ratio [OR]: 3.71; 95% confidence interval [CI]: 2.18–6.22; P < .0001) and higher 
rates of hospitalizations (OR: 3.98; 95% CI: 2.34–6.73; P < .0001).
Conclusion: This study suggests a need for additional, evidence-based data to support the routine checking 
of vital signs prior to administering cancer chemotherapy.
 
Introduction
The American Society of Clinical Oncology and the 
Oncology Nursing Society have issued joint guidelines 
stating that the vital signs (blood pressure, pulse, re-
spiratory rate, and temperature) of patients with can-
cer should be routinely and consistently checked 
on the day that intravenous chemotherapy is admin-
istered.1 Yet, to our knowledge, data to justify — or  
refute — this recommendation are lacking.

At least 2 factors point to the need to investigate the 
value of checking vital signs prior to the administration 
of intravenous chemotherapy in patients with cancer. 
In the nononcological setting, this issue is an important 
focus of ongoing research. Storm-Versloot et al2 per-
formed a meta-analysis of the routine monitoring of vital 
signs in hospitalized patients and observed that, among  
15 studies (N = 42,565 patients), conclusions were highly 
mixed. The investigators noted that studies appeared 

flawed and suggested a need for rigorous research “spe-
cifically intended to investigate the clinical relevance 
of routinely measured vital signs.”2 In addition, health 
care professionals are beginning to question the role of 
routinely checking vital signs of patients in nononcol-
ogy settings, a finding that suggests similar questioning 
should occur in oncology settings.3-5 In view of a paucity 
of data on this topic in the oncology setting, the need to 
establish a role for the routine checking of vital signs pri-
or to the administration of chemotherapy is important.

Second, checking vital signs prior to the adminis-
tration of chemotherapy has enormous, onerous impli-
cations. If one assumes that checking vital signs takes 
about 5 minutes and if one works in a chemotherapy unit 
that treats approximately 150 patients per day, as is cur-
rently the case at the Mayo Clinic (Rochester, Minneso-
ta), checking vital signs requires at least 1 full-time staff 
member whose only task is to check patient vital signs. 
Thus, acquiring evidence to support or refute the impor-
tance of this practice offers more than academic interest 
and is in keeping with Elshaug et al,6 who describe that 
a “groundswell of activity is seeking to identify and re-
duce the use of health care service that provide little or 
no benefit — whether through overuse or misuse.”

Thus, the primary goal of this 2-institution study 
was to generate and analyze data to better understand 
whether the routine checking of vital signs prior to 
the administration of intravenous chemotherapy is 
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associated with fewer complications — specifically, 
with lower rates of emergency department (ED) visits 
and hospitalizations.

Methods
Overview
This study was undertaken at the Medical College of 
Wisconsin (Milwaukee, Wisconsin) and the Mayo Clin-
ic. The Institutional Review Board of each institution 
reviewed and approved the study protocol prior to data 
acquisition and analyses. These institutions were cho-
sen because, historically, one routinely checked vital 
signs prior to the administration of chemotherapy (the 
former) and the other did not.

An ED visit, hospitalization, or death during the 
first cycle of chemotherapy was considered a complica-
tion, which was the primary end point of the study.

Routine Nursing Assessment
Both institutions incorporated routine clinical assess-
ment prior to the administration of chemotherapy on 
days when a prescribing health care professional had 
not seen the patient. This prechemotherapy nursing as-
sessment consisted of asking patients about their gen-
eral well-being and about specific signs and symptoms 
such as fever, fatigue, nausea, and vomiting. Concerns 
raised during the nursing assessment could conceiv-
ably trigger a vital-sign check based on clinical judg-
ment and the temporal incidence and severity of the 
signs or symptoms.

Rationale for Focusing on Patients Treated  
With Gemcitabine
This study focused on patients with cancer about to re-
ceive their first cycle of gemcitabine-based chemother-
apy. Pharmacy records were used to identify patients. 
The rationale for focusing on gemcitabine-treated pa-
tients is as follows: (1) gemcitabine is typically adminis-
tered on day 8 in the chemotherapy cycle, and this day 
often does not entail a visit with a prescribing health 
care professional who likely would have checked vital 
signs as part of a routine physical examination, (2) this 
chemotherapy agent is used to treat a variety of can-
cers, leading to greater generalizability of findings, and 
(3) the adverse events of this agent are characteristic 
of those observed with classical, conventional chemo-
therapy (nausea, vomiting, myelosuppression, diar-
rhea), a profile that leads to greater generalizability of 
findings. We decided to focus on the first cycle of gem-
citabine-based chemotherapy alone because the risk 
of adverse events generally increases with subsequent 
cycles, and this restriction would potentially enhance 
the homogeneity of the study population.

Data Abstraction
Consecutive medical records of patients with cancer 

treated with gemcitabine were reviewed, starting with 
the most recent and proceeding back in time. The fol-
lowing information was abstracted: patient date of 
birth, sex, date of administration of the first cycle of 
gemcitabine-based chemotherapy, cancer type, wheth-
er chemotherapy was given for metastatic disease or 
as adjuvant treatment, number of drugs administered 
within the regimen, institution of chemotherapy ad-
ministration, whether vital signs were checked on days 
1 and 8 of the chemotherapy cycle (these data were 
gathered irrespective of which health care professional 
performed the check), ED visit or hospitalization dur-
ing the first chemotherapy cycle, and death during the 
first chemotherapy cycle.

Sample Size and Analyses
In calculating sample size, the study team estimated 
that approximately one-third of study patients would 
have had their vital signs routinely checked based on 
the anticipated patient representation from the Medi-
cal College of Wisconsin. Based on prior reported rates 
of adverse events in clinical trials, 5% of patients who 
had their vital signs checked were estimated to have 
a major complication during their first dose of gem-
citabine-based chemotherapy. We estimated that this 
rate would increase to 10% in the absence of checking 
vital signs; this 5% effect size was derived from other 
clinical settings in which this increased complication 
rate approximates the upper limit of acceptability.7-9 
We estimated that a target sample size of 1,015 study 
patients would enable us to detect the above with 80% 
power, assuming a 2-sided significance level of .05.

Analyses consisted of direct comparisons of com-
plication rates between study patients who did and 
did not have their vital signs checked at specific time 
points. If chemotherapy was not administered on a 
particular day, then the complication data from that 
study patient were still included in the analyses rele-
vant to that day. For univariate and multivariate analy-
ses, logistical regression models were constructed to 
determine which variables were associated with ED 
visits and hospitalizations (in the event of a very low 
complication rate [eg, low death rate], this analysis was 
not performed). A 2-sided P value of less than .05 was 
considered statistically significant. Statistical analyses 
were performed using SAS version 9.3 (SAS Institute, 
Cary, North Carolina) and JMP software (SAS Institute).

Results
Patient Demographics
We reviewed the medical records of 1,158 study pa-
tients. Vital signs were checked for 589 study patients 
on day 1 and for 486 study patients on day 8. Based 
on whether vital signs had been checked, patient char-
acteristics were similar, although cancer type, number 
of drugs administered, and whether patients received 
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adjuvant treatment or treatment for metastatic cancer 
differed between groups, at times, based on vital-sign 
assessment and institution (Table 1).

Complications and Vital-Sign Checks
A total of 148 study patients (12.8%) were evalu-
ated in the ED, 145 (12.5%) were hospitalized, and  
11 (0.9%) died during their first cycle of chemother-
apy. Subgroup analyses found no statistically signifi-
cant differences in these complication rates based on 

institution, except for a trend toward a greater num-
ber of ED visits in patients from the Medical College 
of Wisconsin: 60 visits (15%) compared with 88 visits 
(12%; P = .08).

Checking vital signs on day 1 was associated 
with a trend toward more ED visits (85 visits [15%]) 
compared with patients whose vitals signs were not 
checked (63 [11%]; P = .09). By contrast, hospitaliza-
tions and deaths were not statistically different based 
on day 1 vital sign checks. Checking vital signs on  

Table 1. — Patient Demographics

Characteristic Institution Day 1 Vital Signs Checked? Day 8 Vital Signs Checked?

Wisconsina Mayo P  
value

No  
(N = 5690)

Yes  
(N = 589)

P value No  
(N = 670)

Yes  
(N = 486)

P  
value

Median age, y  
(range)

62 
(42–91)

63 
(22–95)

63  
(22–95)

62  
(42–91)

62  
(22– 95)

62  
(42– 91)

.67 .02 .35

Sex, n (%)

Male
Female

204 (52)
192 (49)

369 (48)
393 (52)

283 (50)
286 (50)

290 (49)
299 (51)

325 (49)
345 (52)

247 (51)
239 (49)

.32 .86 .44

Cancer type,  
n (%)

Pancreas
Lung
Breast
Gynecological
Genitourinary
Other

73 (19)
59 (15)

17 (4)
38 (10)
99 (25)

109 (28)

89 (12)
141 (19)

47 (6)
115 (15)
166 (22)
204 (27)

61 (11)
102 (18)

31 (5)
76 (13)

146 (26)
153 (27)

101 (17)
98 (17)
33 (6)

77 (13)
119 (20)
160 (27)

74 (11)
121 (18)

41 (6)
102 (15)
156 (23)
176 (26)

88 (18)
79 (16)
23 (5)

51 (11)
109 (23)
135 (28)

.002 .03 .005

Chemotherapy, 
n (%) 

Adjuvant
Metastatic 
Unspecified

38 (10)
316 (80)

39 (10)

72 (9)
658 (86)

32 (4)

56 (10)
486 (85)

27 (5)

54 (9)
488 (83)

44 (8)

65 (10)
576 (86)

29 (4)

45 (9)
397 (82)

42 (9)

.0006 .14 .01

Drugs given on  
day 1, n (%)

1
2
3
4

76 (19)
320 (81)

0
0

196 (26)
499 (66)

65 (9)
2 (0)

143 (25)
384 (68)

41 (7)
1 (0)

129 (22)
435 (74)

24 (4)
1 (0)

173 (26)
448 (67)

48 (7)
1 (0)

99 (20)
369 (76)

17 (4)
1 (0)

< .0001 .09 .008

Drugs given on  
day 8, n (%)

0
1
2
3

74 (19)
160 (40)
162 (41)

0

150 (20)
380 (50)
220 (29)

12 (2)

111 (20)
288 (51)
165 (29)

5 (1)

113 (19)
252 (43)
217 (37)

7 (1)

126 (19)
353 (53)
186 (28)

5 (1)

96 (20)
187 (39)
196 (40)

7 (1)

< .0001 .02 < .0001
 
aPercentages do not always sum to 100% because of rounding or missing data.
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day 8 was associated with more patients visiting an ED 
(85 [18%] compared with 62 [9%]; P < .0001) and more 
patients being hospitalized (81 [17%] compared with  
63 [9%]; P = .0002). 

Multivariate logistic regression analyses are shown 
in Table 2 and show that checking vital signs on  
day 1 was neither associated with a higher rate of ED 
visits nor an increased rate of hospitalization. How-
ever, checking vital signs was associated with a higher 
rate of ED visits and higher hospitalization rates when 
checked on day 8.

Discussion
This study was undertaken to assess whether or not 
checking vital signs on the day of chemotherapy ad-
ministration is associated with higher complication 
rates (eg, ED visits, hospitalizations). Our study find-
ings indicate this was not the case. Rather, the op-
posite was found: Checking vital signs on the day of 
chemotherapy administration appears to be associat-
ed with higher rates of ED visits and hospitalizations. 
However, these findings do not indicate that checking 
vital signs leads to higher rates of complications; rath-
er, patients who appeared ill presumably had their 
vital signs checked only because they appeared ill; 
these patients were subsequently referred to the ED 
or were hospitalized. Thus, the findings of this study 
suggest that not checking vital signs routinely prior to 
the administration of intravenous chemotherapy does 
not have adverse consequences.

The role of routinely checking vital signs is also 
being questioned in other areas of clinical medicine. 
Historically, checking vital signs was an essential, man-
datory component of patient care. However, more re-
cent studies — some of which include the routine mon-
itoring of vital signs in hospitalized patients — have 
questioned the value of this practice and suggest that 
patients present with other symptoms or signs well be-
fore they manifest a concerning change in their vital 
signs.2,3 In hospital settings, the concern for compro-
mising patient sleep, as well as escalating health care 
costs, has also led to the omission or curtailing of rou-
tine vital sign checks.4,5 Although the role of routinely 
checking vital signs continues to remain controversial, 
emerging trends show that this practice has been dis-
continued in some circumstances.10,11

A critical distinction should be made between 
routinely checking vital signs and checking vital signs 
when patients appear ill or when patients are receiving 
antineoplastic agents that put them at risk for hyper-
tension. Patients who fall within these latter 2 catego-
ries should continue to have vital signs checked. We 
acknowledge that patients with cancer who are ill or 
asymptomatic but who are receiving a medication such 
as bevacizumab should have at least a partial set of vi-
tal signs obtained.

Limitations
The retrospective nature of this study makes it impos-
sible to determine why the checking of vital signs oc-
curred or did not outside the routine practice of each 
specific institution. On day 1, or close to day 1, pa-
tients are likely to see their health care professional, 
who has performed an in-depth assessment of their 
status. Therefore, one might suggest that nurses can 
forgo checking vital signs if a physician had seen the 
patient at some very recent time point. Furthermore, 
patients with abnormal vital signs during their visit 
with their oncologist might have been deflected from 
receiving chemotherapy, resulting in a bias toward 
seeing normal vital signs on day 1 prior to adminis-
tering chemotherapy. Of note, the foregoing is specu-
lative, thus emphasizing the limitations of the design 
used in this study. 

This study might have been underpowered with 
respect to determining whether early interventions, 
such as hospitalization, based on abnormal vital signs 
would have prevented more serious complications. We 
were unable to derive such information from a retro-
spective study. 

In addition, the data from the current study are 
not derived from a randomized trial. As a result, com-
parative participant groups might be imbalanced with 
respect to institutional practices that could have in-
fluenced complication rates or patient predisposition 
for chemotherapy toxicity. If a prospective trial were 
to be performed, then the focus of that study should 
be on asymptomatic patients alone, with the exclusion 
of those receiving chemotherapy agents that might in-
crease blood pressure. It would also be important to 
balance study arms based on the extent of prior cancer 
therapy and other factors that tend to lead to greater 
chemotherapy toxicity. One might argue that the great 
challenges of performing such a trial add to the impor-
tance of the data presented in this paper. 

Table 2. — Multivariate Logistic Regression Model

End Point Checking Vital 
Signs

OR  
(95% CI)a

P value

ED visits Day 1 (yes vs no) 1.2  
(0.72–1.97)

.48

Day 8 (yes vs no) 3.71  
(2.18–6.22)

< .0001

Hospitalizations Day 1 (yes vs no) 1.32  
(0.80–2.14)

.27

Day 8 (yes vs no) 3.98  
(2.34–6.73)

< .0001

 
aAnalyses were adjusted for adjusted for age, sex, cancer type,  
chemotherapy type (adjuvant vs for metastatic disease), and number  
of drugs prescribed on day 1 or 8 (day 1 for the day 1 vital signs  
predictor and day 8 for the day 8 vital signs predictor), and institution. 
CI = confidence interval, ED = emergency department, OR = odds ratio.
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Conclusion
Our findings question whether the absence of evi-
dence to support the checking of vital signs should 
lead to the conclusion that vital signs should be ob-
tained. At the very least, these study results call for 
further evidence-based data to assess this routine, ex-
pense-generating clinical practice.
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