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Effectiveness of a training program in
compliance with recommendations for
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Abstract

Background: The impact of training programs on the care and maintenance of venous lines (VL) has been
assessed mainly in patients admitted to the intensive care unit (ICU). Data on the impact of such programs in a
whole general hospital are scarce. The objective of this study was to assess compliance with VL care after an
extensive training program aimed at nurses caring for adult ICU and non-ICU patients.

Methods: We performed 2 point prevalence studies in a general hospital. A specialized nurse visited all hospitalized
adult patients, performed a bedside inspection, and reviewed the nursing records for patients with a VL before and
after a 1-year training program. The program included an interactive on-line teaching component and distribution
of pocket leaflets and posters with recommendations on VL care.

Results: Data recorded for the first and second prevalence studies were as follows: number of patients visited,
753 vs. 682; total number of patients with ≥ 1 VL implanted on the visit day, 653 (86.7 %) vs 585 (85.8 %); catheters
considered unnecessary on the study day, 183 (22.9 %) vs 48 (7.1 %) (p < 0.001); number of catheters with local
clinical evidence of infection on the study day, 18 (2.2 %) vs 12 (1.8 %) (p = 0.52); registration of insertion day
(42.3 % vs 50.1 %; p = 0.003); and registration of day of dressing change (41.2 % vs 49.1 %; p = 0.003). Maintenance
parameters improved more in non-ICU than in ICU patients.

Conclusion: A multidisciplinary teaching program to improve VL care and compliance with recommendations is
effective. Point prevalence studies are easy to carry out and effective at demonstrating increases in compliance,
mainly in non-ICU patients.
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Background
Catheter-related infection (CRI) is a major nosocomial
infection that is associated with an increase in morbidity,
mortality, and hospital stay [1–5].
Data on bedside practice in prevention of infection of

central and peripheral venous lines (VL) in a general in-
stitution are scarce [6–9]. Information is mainly from
ICU patients, and few studies compare catheter care in
ICU patients and non-ICU patients [10–16].

We evaluated the efficacy of bedside point prevalence
studies to assess compliance with the recommendations
provided during a campaign to promote good care of
VLs [17].

Methods
Setting and patients
The study was performed in a general referral hospital with
1,550 beds and approximately 50,000 admissions/year.
Two point prevalence studies were performed (January

2013 and September 2014). A nurse visited all adult pa-
tients (psychiatry and maternity were excluded) who
were admitted at the time of the visit and had ≥1 periph-
eral or central VLs inserted at the time of the visit. Arterial
catheters were excluded. The same methodology was used
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in both studies. After the first study, an educational inter-
vention was implemented. The intervention comprised an
interactive on-line training program, distribution of pocket
leaflets with recommendations on catheter care, posters in
all nursing units, and talks to small groups of nurses
during the different shifts.
Our recommendations were the following: use of

chlorhexidine with alcohol 2 %, use of connectors (split-
septum) in all hubs, daily surveillance, replacement of
dressings every 2 days (gauze dressings) and 7 days
(transparent dressings), replacement of administration
sets every 7 days (including connectors), and removal of
unnecessary catheters.
The intervention was performed by a multidisciplin-

ary group of infectious diseases specialists, infection
control physicians, and nurses, who were appointed by
the Infection Control Committee. We preferred bedside
visits because they provide a more direct way of asses-
sing clinical practice and the training program. The
point prevalence studies were easy to perform and af-
fordable for an institution with limited resources. The
online self-teaching modules were recommended dir-
ectly to all nurses interviewed and advertised on the
hospital web page. The program was not compulsory
and was also promoted among physicians. The talks
given to small groups of nurses were delivered during
all 3 shifts and had an initial pre-established format
followed by questions and a discussion. The main bar-
riers to delivering the talks were the need to address
staff across 3 shifts and the need to give the talks at the
nursing station so that as many all health care workers
as possible could be addressed.

Data collection
The bedside data collected during the study visit in-
cluded age, sex, ward of admission, and number of VLs.
For each VL, we recorded location of catheter, type of

catheter, use of connectors in the different hubs, and the
main reason for use of the VL and clinical signs of infection
at the catheter site.
The attending nurses were interviewed and a series of

data was recorded (date of insertion of each VL, registry
of daily surveillance, date of last dressing change, and
date of last administration set replacement). The nurses
gave their consent to participate in the study.
A discussion was held with the head nurse on the need

for a VL for every catheter. We considered the VL to be
unnecessary on the study day when the patient was
hemodynamically stable, had no indication for IV fluids
via that line, and did not require IV medication.
Finally, a line was considered adequate when all the

following criteria were fulfilled:

1. Registration of insertion date

2. Registration of dressing change date
3. Registration of administration set replacement date
4. Registration of daily surveillance
5. Connectors locking all lumens and hubs
6. Need for a VL on the study day
7. No evidence of local signs of infection at the

catheter entry site

Even when phlebitis or induration was not infectious,
we defined clinical evidence of local infection when
there was at least 1 of the following manifestations: phle-
bitis, erythema, induration, redness, or suppuration.

Ethics
The Ethics Committee of Hospital Gregorio Marañon
approved the study. Patients did not have to give their
written informed consent because the study was obser-
vational (no interventions).

Statistical analysis
Qualitative variables are expressed with their frequency
distribution. The quantitative variables are expressed as
the mean and standard deviation (SD). Continuous vari-
ables were compared using the t test if they were nor-
mally distributed and the Kruskal-Wallis test if they
were not normally distributed. The chi-square or Fisher
exact test was used to compare categorical variables.
Quantitative variables were compared using parametric
methods (t test or analysis of variance).
All statistical tests were 2-tailed. Statistical significance

was set at p < 0.05 for all the tests. The statistical analysis
was performed with SPSS 12.0.

Results
The data recorded for the first and second study in-
clude the following: number of patients visited, 753 vs.
682 (p = 0.90); patients with one or more VLs on the
study day, 653 (86.7 %) vs 585 (85.8 %) p = 0.77; total
number of catheters implanted at the time of the visit,
797 vs 678 (p = 0.64); central VLs, 144 (18.1 %) vs 122
(18.0 %); and peripheral VLs 653 (81.9 %) vs 556 (82.0 %)
(Table 1).
The characteristics of the inserted VLs are summa-

rized in Table 2.
On the first study day (before the intervention), 22.9 %

of the VLs were unnecessary; after the intervention, the
percentage fell to 7.1 % (p < 0.001). Clinical evidence of
local infection on the study day was detected in 2.2 % vs
1.8 % of catheters (p = 0.52). Most of the catheters with
signs of local infection were peripheral lines in non-ICU
patients.
Data on line maintainance are summarized in Table 3.

The registration of the date of insertion of the VLs im-
proved significantly between the first and the second
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studies (42.3 % vs 50.1 %; p < 0.001). Data on the last
change of dressing were available in 41.2 % vs 49.1 % (p <
0.001), and the set replacement date was registered in
45.4 % vs 43.3 % of cases. We found that the proportion of
VLs with split-septum connectors increased from study 1
to study 2 (83.7 % vs. 92.2 %; p < 0.001).
Tables 3 and 4 show the comparison of the main

study variables for patients in the ICU and non-ICU
setting. The distribution of the workload related to
VLs, the use of catheters, and the location and type of
catheters were similar between the first and second
studies.
Table 4 summarizes the results for parameters used to

measure improvement in the care of ICU and non-ICU
patients.

Discussion
Our results show that a training program on the care
of central and peripheral VLs is effective. Bedside
prevalence studies before and after implementation are
an adequate instrument for measuring improvements.
Although the study was performed both inside and out-
side the ICU, the program was more effective in non-
ICU patients.
Guidelines recommend extending measures for the

care of central lines to peripheral catheters both inside
and outside the ICU [18]. The reality, however, is that
most published studies evaluate the situation of central
venous catheters in ICU patients. Data regarding the

situation of all the lines in all the patients of an institu-
tion are scarce [8–19]. Our study shows that a high pro-
portion of central and peripheral VLs are placed in
patients located outside the ICU and that the quality of
care was worse for non-ICU patients, as previously dem-
onstrated by Zingg et al. [16].
Mechanisms to control and improve this situation are

mainly educational, although the type and nature of the
interventions are not frequently described. Our training
program included bedside visits, talks to nurses on all

Table 1 General data of study 1 and study 2

General data Study 1 Study 2 p

No (%) of patients visited 753 682 0.90

ICU 52 (6.9) 46 (6.7)

Non-ICU 701 (93.1) 636 (93.2)

Mean age in years (SD) 67.6 (17.1) 65.2 (17.7) <0.001

Sex M/F 429/324 394/288 0.76

No (%) of patients with≥ 1
catheter inserted

653 (86.7) 585 (85.8) 0.60

Total number of inserted catheters
at the time of the visit (%)

797 678 0.64

ICU 104 (13.0) 83 (12.2)

Non-ICU 693 (87.0) 595 (87.8)

Type of lines (%) 0.97

No. (%) of central venous lines 144 (18.1) 122 (18.0)

No. (%) of peripheral venous lines 653 (81.9) 556 (82.0)

No. (%) of catheters considered
unnecessary on the study day

183 (22.9) 48 (7.1) <0.001

Local clinical evidence of infection,
No (%)

18 (2.2) 12 (1.8) 0.52

ICU intensive care unit, non-ICU non–intensive care unit, SDstandard deviation,
M male, F female, CVL central venous line, PVL peripheral venous line

Table 2 Characteristics of the catheters

Outcome Study 1, No. (%) Study 2, No. (%) p

797 678

ICU (%) Non-ICU (%) ICU (%) Non-ICU (%)

Line type,
No. (%)

104 693 83 595 0.43

Peripheral 59 (56.7) 594 (85.7) 45 (54.2) 511 (85.9)

Non-tunneled
central venous

42 (40.3) 26 (26.3) 36 (43.4) 23 (3.9)

Tunneled central
venous

2 (1.9) 16 (3.7) 1 (1.2) 14 (2.3)

Totally
implantable

1 (0.9) 51 (7.3) 1 (1.2) 38 (6.4)

PICC 0 (0.0) 6 (0.8) 0 (0.0) 9 (1.5)

Insertion site
of CVL
(PICC excluded)

45 93 38 75 0.66

Jugular 17 (37.7) 7 (7.5) 16 (42.1) 6 (10.3)

Subclavian 24 (53.3) 82 (88.2) 16 (42.1) 64 (85.3)

Femoral 4 (8.8) 4 (4.3) 6 (15.8) 3 (4.0)

Location of
peripheral lines
(arms), No (%)

59 (9.0) 594 (90.9) 45 (6.6) 508 (74.4)

Use of
cathetersa

104 693 83 595 <0.001

Medication
or fluid

59 (56.7) 501 (72.3) 56 (67.5) 505 (84.9)

Parenteral nutrition 7 (6.7) 25 (3.6) 6 (7.2) 18 (3.0)

Hemofiltration 7 (6.7) 15 (2.2) 2 (2.4) 4 (0.7)

PICC peripheral inserted central venous catheter
aExcluded unnecessary catheters

Table 3 Catheter maintenance

Parameter Correct

Study 1,
No. (%)

Study,
No. (%)

p

Registration of insertion date 337 (42.3) 339 (50.1) 0.003

Registration of daily surveillance 779 (97.7) 660 (98.2) 0.52

Registration of dressing change date 322 (41.2) 328 (49.1) 0.003

Registration of set replacement date 74 (45.4) 65 (43.3) 0.71

Use of connectors (split-septum)
in all hubs

660 (83.7) 615 (92.2) <0.001
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shifts, and distribution of handouts with information
containing the main recommendations for care of lines.
Objective parameters are necessary to monitor the effi-

cacy of interventions. We found that point prevalence
studies based on bedside surveillance are easy to per-
form and demonstrated the efficacy of the measures
implemented.
Our data revealed an improvement in the level of

care of VLs after a training program. Some studies
show that between 31 % and 83 % of catheters are un-
necessary [9–11, 15, 19–22]. However, these studies were
performed in critically ill patients and in patients with cen-
tral VLs. We found that the rate of unnecessary catheters
decreased from 22.9 % to 7.1 % (p < 0.001) between the
first and the second study and that the improvement oc-
curred mainly in non-ICU patients, as reported elsewhere
[7, 10–14, 19–22].
The main limitation of our study was that our data

cannot be extrapolated to other populations, such as
maternity and pediatrics wards.

Conclusion
A training program for nurses caring for patients with
central or peripheral VLs substantially increases compli-
ance with care recommendations, particularly in non-
ICU patients. Simple bedside surveillance–based point
prevalence studies are an effective means of evaluating
the impact of the interventions implemented.

Abbreviations
ICU: Intensive care unit; VL: Venous lines; CVL: Central venous line;
PVL: Peripheral venous line.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MJPG and EB participated in the design of the study and performed the
statistical analysis. MJPG, MG, PM, CR, and EB collected and analyzed the
data. All authors read and approved the final version of the manuscript.

Acknowledgments
We thank T. O’Boyle for help in the preparation of the English version of the
manuscript.
Financial Support: none reported. All authors report no conflicts of interest
relevant to this article.

Author details
1Cardiac Surgery Postoperative Care Unit, Hospital General Universitario
Gregorio Marañón, Madrid, Spain. 2Department of Clinical Microbiology and
Infectious Diseases, Hospital General Universitario Gregorio Marañón, Doctor
Esquerdo, 46; 28007 Madrid, Spain. 3Medicine Department, School of
Medicine, Universidad Complutense de Madrid, Madrid, Spain. 4CIBER
Enfermedades Respiratorias-CIBERES (CB06/06/0058), Madrid, Spain.

Received: 18 January 2015 Accepted: 21 July 2015

References
1. Hajjej Z, Nasri M, Sellami W, Gharsallah H, Labben I, Ferjani M. Incidence, risk

factors and microbiology of central vascular catheter-related bloodstream
infection in an intensive care unit. J Infect Chemother. 2014;20(3):163–8.

2. Daniels KR, Frei CR. The United States' progress toward eliminating catheter-
related bloodstream infections: incidence, mortality, and hospital length of
stay from 1996 to 2008. Am J Infect Control. 2013;41(2):118–21.

3. Ayala-Gaytan JJ, Aleman-Bocanegra MC, Guajardo-Lara CE, Valdovinos-
Chavez SB. Catheter-associated bloodstream infections. Review of five-year
surveillance among hospitalized patients. Rev Med Inst Mex Seguro Soc.
2010;48(2):145–50.

4. Tacconelli E, Smith G, Hieke K, Lafuma A, Bastide P. Epidemiology, medical
outcomes and costs of catheter-related bloodstream infections in intensive
care units of four European countries: literature- and registry-based
estimates. J Hosp Infect. 2009;72(2):97–103.

5. Al-Rawajfah OM, Stetzer F, Hewitt JB. Incidence of and risk factors for
nosocomial bloodstream infections in adults in the United States, 2003.
Infect Control Hosp Epidemiol. 2009;30(11):1036–44.

6. Russell E, Chan RJ, Marsh N, New K. A point prevalence study of cancer
nursing practices for managing intravascular devices in an Australian tertiary
cancer center. Eur J Oncol Nurs. 2014;18(3):231–5.

7. Alexandrou E. The One Million Global Catheters PIVC worldwide prevalence
study. Br J Nurs. 2014;23(8):S16-7.

Table 4 Parameters indicating good infection control between Study 1 and Study 2 and ICU and non-ICU patients

Parameter ICU (%) p Non-ICU (%) p

Study 1-Study 2 Study 1-Study 2

Registration of insertion date +3.9 % 0.42 +8.9 % <0.001

(86.5 %-90.4 %) (35.6 %-44.5 %)

Registration of daily surveillance +3.8 % 0.07 0 % 0.98

(96.2 %-100 %) (98.0 %-98.0 %)

Registration of dressing change date +8.2 % 0.04 +8.5 % 0.002

(89.4 %-97.6 %) (33.0 %-41.5 %)

Registration of set replacement date +2.8 % 0.20 +4.0 % 0.78

(53.8 %-56.6) (15.3 %-19.3 %)

Use of connectors (split-septum) in all hubs +3.9 % 0.41 +8.6 % <0.001

(91.3 %-95.2 %) (81.5 %-90.1 %)

Necessary lines +19.0 % 0.002 +15.3 % <0.001

(70.2 %-89.2 %) (78.1 %-93.4 %)

Pérez-Granda et al. BMC Infectious Diseases  (2015) 15:296 Page 4 of 5



8. Easterlow D, Hoddinott P, Harrison S. Implementing and standardising the
use of peripheral vascular access devices. J Clin Nurs. 2010;19(5–6):721–7.

9. Cload B, Day AG, Ilan R. Evaluation of unnecessary central venous catheters
in critically ill patients: a prospective observational study. Can J Anaesth.
2010;57(9):830–5.

10. Voges KA, Webb D, Fish LL, Kressel AB. One-day point-prevalence survey of
central, arterial, and peripheral line use in adult inpatients. Infect Control
Hosp Epidemiol. 2009;30(6):606–8.

11. Trick WE, Vernon MO, Welbel SF, Wisniewski MF, Jernigan JA, Weinstein RA.
Unnecessary use of central venous catheters: the need to look outside the
intensive care unit. Infect Control Hosp Epidemiol. 2004;25(3):266–8.

12. Climo M, Diekema D, Warren DK, Herwaldt LA, Perl TM, Peterson L, et al.
Prevalence of the use of central venous access devices within and outside
of the intensive care unit: results of a survey among hospitals in the
prevention epicenter program of the Centers for Disease Control and
Prevention. Infect Control Hosp Epidemiol. 2003;24(12):942–5.

13. Marschall J, Leone C, Jones M, Nihill D, Fraser VJ, Warren DK. Catheter-
associated bloodstream infections in general medical patients outside the
intensive care unit: a surveillance study. Infect Control Hosp Epidemiol.
2007;28(8):905–9.

14. Delgado-Capel M, Gabillo A, Elias L, Yebenes JC, Sauca G, Capdevila JA.
Peripheral venous catheter-related bacteremia in a general hospital.
Rev Esp Quimioter. 2012;25(2):129–33.

15. Zingg W, Sandoz L, Inan C, Cartier V, Clergue F, Pittet D, et al. Hospital-wide
survey of the use of central venous catheters. J Hosp Infect. 2011;77(4):304–8.

16. Zingg W, Sax H, Inan C, Cartier V, Diby M, Clergue F, et al. Hospital-wide
surveillance of catheter-related bloodstream infection: from the expected to
the unexpected. J Hosp Infect. 2009;73(1):41–6.

17. Perez-Granda MJ, Guembe MR, Rincon C, Munoz P, Bouza E. A prevalence
survey of intravascular catheter use in a general hospital. J Vasc Access. 2014.

18. O'Grady NP, Alexander M, Burns LA, Dellinger EP, Garland J, Heard SO, et al.
Guidelines for the prevention of intravascular catheter-related infections.
Clin Infect Dis. 2011;52(9):e162–93.

19. Marschall J. Catheter-associated bloodstream infections: looking outside of
the ICU. Am J Infect Control. 2008;36(10):S172 e5-8.

20. McNamara E, Adams D, Dellit TH. Improving central venous catheter
insertion documentation to facilitate electronic surveillance of bundle
compliance. Am J Infect Control. 2011;39(9):779–81.

21. Tiwari MM, Hermsen ED, Charlton ME, Anderson JR, Rupp ME. Inappropriate
intravascular device use: a prospective study. J Hosp Infect. 2011;78(2):128–32.

22. Seddon ME, Hocking CJ, Bryce EA, Hillman J, McCoubrie V. From ICU to
hospital-wide: extending central line associated bacteraemia (CLAB)
prevention. N Z Med J. 2014;127(1394):60–71.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Pérez-Granda et al. BMC Infectious Diseases  (2015) 15:296 Page 5 of 5


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Setting and patients
	Data collection
	Ethics
	Statistical analysis

	Results
	Discussion
	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References



