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Missing data and participation or non-partici-
pation in a surgical-site infection surveillance
network

Sir,

Missing data reflect the quality of information and
may bias epidemiological studies, including the
surveillance of hospital-acquired infections (HAI).
The method of data collection may contribute to
the frequency of missing data. Data on HAI
surveillance can be obtained through a network or
from isolated surveillance performed by one unit.
The objective of our study was to compare the
proportion of missing data according to partici-

pation or non-participation in a surgical-site infec-
tion (SSI) surveillance network.

A voluntary, patient-based surveillance network
was started in 1993 with the objective of monitoring
SSl in surgical units of south-eastern France." Data on
infected and non-infected patients were collected in
a standardized way and sent to the co-ordination
centre for validation and analysis. For the purpose of
this study, data from three units in Lyon University
Hospital were available. Two of them were part of the
network:" an orthopaedic surgery unit (unit A) and a
gynaecology-obstetrics unit (unit B). The third, a
digestive surgery unit (unit C), implemented its own
surveillance programme. We identified 20 common
items between the two surveillance methods [net-
work (units A and B), and extra-network (unit C)] and
missing values were counted for these items during
common surveillance periods: January 1999, April to
June 1999, and January to April 2000. Comparisons of
proportions of missing values were based on the Chi-
square test or Fisher’s exact test. P < 0.05 values
were considered to be statistically significant.

The total sample size was 1781. The study
population was composed of 719 patients from
unit A, 322 from unit B, and 740 from unit C. The
number and percentages of missing values are
shown in Table I.

For unit C, the surveillance database contained
several missing items. Only five items out of 20
were complete, and known or suspected risk factors

Table | Number and proportion of missing values according to participation in a surgical-site infection surveillance (SSI) network
Variables Unit A (N =719) Unit B (N = 322) Unit C (N = 740) P?
Age 0 0 0 -

Sex 0 0 0

Date of entry 0 0 0

Date of discharge 0 0 9 (1.2%) <0.001
Date of surgery 0 0 0 -

Surgery code 0 0 0 -

Multiple surgery 3 (0.4%) 0 30 (4.0%) <0.000001
Emergency 3 (0.4%) 0 22 (3.0%) <0.00001
Implant/prosthesis 5 (0.7%) 0 32 (4.3%) <0.000001
Keyhole surgery 1 (0.1%) 0 28 (3.8%) <0.000001
Contamination class 3 (0.4%) 0 41 (5.5%) <0.000001
American Society of Anesthesiologist (ASA) score 7 (1.0%) 6 (5.0%) 37 (5.0%) <0.01
Duration of surgery 39 (5.4%) 3 (0.9%) 88 (11.9%) <0.000001
Antibiotic prescription for operation 23 (3.2%) 4 (1.2%) 33 (4.4%) <0.05
Starting date of antibiotic prophylaxis® 0 0 15 (2.7%) <0.00001
Duration of antibiotic prophylaxis® 0 0 117 (21.2%) <0.000001
Surgical site infection (SSI): yes/no 0 0 5 (0.7%) <0.05
Starting date of SSI® 0 0 5 (21.7%) 0.15
Site of infection® 0 0 3 (13.0%) 0.55
NNIS index 44 (6.1%) 19 (5.9%) 103 (13.9%) <0.000001

2 Chi-square test or Fisher’s exact test between units participating in the network analysed together (unit A + unit B) versus the

unit not in the network (unit C).

b Denominators were 666 in unit A, 129 in unit B, and 552 in unit C.

¢ Denominators were 5 in unit A, 6 in unit B, and 23 in unit C.
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for SSI were missing for a high percentage of cases
(i.e. 11.9% of missing data on the duration of
surgery) in unit C. Likewise, date of SSI occurrence
and site of infection were often missing (21.7% and
13.0%, respectively). Statistical differences for
frequency of missing values were found whether
the data were collected in a surveillance network
(units A and B) or by independent surveillance (unit
C) for 13 items out of 20 (P-values ranged from 0.05
to <107% Table 1). In addition, missing data
relating to the National Nosocomial Infection
Surveillance (NNIS) index were more frequent with
non-participation in the network (P < 107%). How-
ever, differences could occur because of various
surgical specialties. We compared the percentages
of missing data between units A and B, which
participated in the network. We noted only one
statistically significant difference between units A
and B for the proportion of missing items (“duration
of surgery’, P < 0.001). Thus, we concluded that
the proportion of missing values was related more
to network participation than to surgical specialty.

Our findings show that participation in a SSI
surveillance network protects, at least partially,
against a high frequency of missing data. Data
quality is crucial in obtaining relevant results and
for any subsequent control measures.?

Strict adherence to the basic conditions for data
collection is, obviously, vital. Participation in a
network will encourage participants to comply with
a methodology and to complete data collection
sheets accurately.

To the best of our knowledge, such descriptive
analyses of missing data are not reported frequently,
even in the field of hospital epidemiology. In most
epidemiological studies, the proportion of missing
values is reported, but often not discussed, except for
controlled clinical trials.® Indeed, when data are
missing, epidemiologists know that analyses based on
participants with complete data* can be biased unless
it can be assumed that the probability of missing
items is unrelated to the values of the missing binary
outcomes (i.e. SSI, yes/no).

Missing items have a dual impact, because data
could be analysed separately and could be included in
a composite predictive score such as the NNIS index.”
Then, in the case of missing data included in the NNIS
index, the predictive index will not be used in that
subgroup of patients who might have specific charac-
teristics, including being at higher risk of infection.

In multivariate analysis, deleting from the analysis
subjects on whom information is missing for any of
the relevant characteristics could be inappropriate.
As stated by Miettinen,® with 20 characteristics
involved, and with 50% of the subjects having

information missing, up to 97.5% of the expected
information may be available. Deletion of 50% of
subjects from the analysis, when only 2.5% of
information is missing, is disproportionate.

One limitation of our study is its small size, which
makes the generalization of these results difficult.
Similar analysis of larger databases would be
interesting.

In conclusion, these results highlight the possible
benefits of network participation for improving
data quality in SSI surveillance. Unit C agreed to
participate in the network after discussion of the
study results.
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