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Abstract
Objective: Implementing a multimodal campaign could be resulted in a sustained increase in hand hygiene (HH)
compliance rates. However, most studies of HH campaign have been conducted in the developed countries. This
study was aimed to evaluate the effectiveness of hand hygiene campaign in a university hospital in China.
Methods: During the period of the HH campaign, the WHO hand hygiene improvement strategy was
implemented to improve hand hygiene compliance. We collected and evaluated the effect of hand hygiene
campaign by the questionnaire of WHO hand hygiene observation, consumption of alcohol-based hand rub (AHR),
liquid soap and gloves, and the quality of HH by adenosine triphosphate (ATP) test.
Results: Of the 4,177 opportunities of hand hygiene evaluated, the HH compliance improved signiﬁcantly from
24.2% to 41.0% after the intervention. Health care workers in the ICU showed higher hand hygiene compliance
compared with those in other departments. In general, Nurses’ hand hygiene compliance was higher than those of
physicians and surgeons. The consumption of AHR and the ATP pass rate increased after the intervention.
Conclusion: Through the intervention, medical staff hand hygiene compliance was greatly improved from 24.2%
to 41.0%. The WHO Hand Hygiene Strategy was also effective in hospital of China.

Keywords: Hand hygiene campaign; Compliance; Healthcare
associated infection; China

Introduction
Healthcare-associated infection (HAI) accounts for one of the most
common complications in hospitalized patients, and is a major
contributor to prolonged hospital stay and increased healthcare costs
[1,2].
In recent years, improving patient safety has received more and
more attention, and the first goal of the World Health Organization
(WHO) World Alliance for Patient Safety is “the Clean Care is Safer
Care” [3]. Hand hygiene (HH), i.e. washing hand with soap and water,
or disinfecting hands with alcohol-based hand rub (AHR), is
considered to be a simple, but most effective method of preventing
HAI and cutting off the spread of antimicrobial-resistant pathogens
[4-6]. In 2009, the WHO has issued hand hygiene guidelines for health
care workers (HCW) [2].
The efﬁciency of HH is well-known, however, numerous studies
have shown that without any intervention the rate of HH compliance
remained low [7,8].
It’s been reported that implementing a multimodal campaign could
resulted in a sustained increase in HH compliance rates. However,
most studies of HH campaign have been conducted in the developed
countries [5,8-11]. In 2009, the Ministry of Health of China (MOH)
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issued a national health industry standard Hand Hygiene Norms for
Medical Staff [12]. From then on, HH campaigns were conducted in a
few hospitals in China. In Taihe Hospital, Hand Hygiene Campaign
was conducted with those effective tools. This study was undertaken to
evaluate HH behavior of HCW before and after the HH campaign in
the hospital, and to add the experience of the WHO Hand Hygiene
Strategy conducted in the developing countries.

Materials and Methods
Setting
The study was performed from January 2012 to April 2013 in Taihe
Hospital. Taihe Hospital, also named the Affiliated Hospital of Hubei
University of Medicine, is a tertiary hospital, founded in 1965 and
located in the City of Shiyan, Hubei Province of China. There are 2900
beds for adults and children, and 1067 nurses and 707 physicians or
surgeons in the hospital totally, with 99 000 admissions in 2012. The
hospital included a general intensive care unit (ICU) and all medical
specialties being represented. Due to the limitation of research labor
power, we selected the following departments to conduct the study:
internal medicine (comprising respiratory, gastroenterology,
cardiology, endocrinology, hepatology, nephrology, hematology, and
neurology), departments of surgery (comprising general surgery,
cardiac and cerebral surgery, neurosurgery, orthopedics, urology,
plastic and burn, oncology, obstetrics and gynecology), pediatrics,
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ICUs, and others (comprising Chinese traditional medicine, dentistry,
ENT [ears, nose and throat] medicine, ophthalmology and
dermatology). This study was reviewed and approved by the Ethics
and Health Research Review Committee of Taihe Hospital, Hubei
University of Medicine.

Design
The baseline HH compliance rate of HCW was established from
January to August 2012. After the ﬁrst observation period,
comprehensive intervention was implemented in September and
October, 2012 by the infection control team. We conducted this study
using the WHO hand hygiene improvement strategy.
The strategy consists of 5 core elements [13]:
(1) System change, including access to AHR at the point of patient
care and to liquid soap, towels, and a safe, continuous water supply.
AHR bottles were installed along the passageway and the foot of every
patient bed in an attempt to enable easy access by HCW to the HH
products.
(2) Training and educating HCWs: All the HCW in the hospital
received the theoretical and practical training which was delivered by
the director or the trained nurses of the infection control team, and we
tried some innovative training methods, such as hand hygiene slogan
and promotional items solicitation and hand hygiene knowledge
contest.
(3) Monitoring practices and providing feedback on performance.
Data of HH compliance and consumption of AHR, liquid soap and
gloves were provided monthly for each ward by our study team.
(4) Posting visual reminders in the workplace.
(5) Creating a safety climate within the institution with the active,
visible participation of both individual HCW and senior hospital
managers. Before the intervention, each wards must paid for these HH
products, including AHR, liquid soap, gloves, and hand tissue. After
the intervention, these items were provided by the hospital, and the
consumption of related HH material didn’t add any financial burden
to each ward.

Data collection
For the evaluation of these opportunities, a special assessment sheet
was provided. The following parameters were recorded: (1) the name
and type of the wards, (2) the type of opportunity for HH, and (3) the
type of action performed (washing hands, AHR, glove, no action). The
observations was performed respectively before and after the
intervention at least 50 opportunities in each wards to ensure a
standardized manner of observation. Compliance rates were then
calculated as percentages, using direct observation by trained
observers via a standardized assessment sheet designed by WHO.
These opportunities were evaluated according to the standardized
WHO deﬁnitions and divided it into 5 groups [14]: (1) before contact
to the patient, (2) before aseptic practice, (3) after contact to
potentially infectious agents, (4) after contact to the patient, and (5)
after contact to patients’ environment. Results of HH compliance rates
were calculated separately for different category of departments, and
different medical professionals.
In addition, consumption of AHR, liquid soap, and glove were
recorded and evaluated monthly by our study team.
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Adenosine triphosphate monitering
Except for hand hygiene improvement strategy, adenosine
triphosphate (ATP) was used to monitor and improve the quality of
hand hygiene in this study. In each wards, HCW were selected at
random and asked to wash their hands with liquid soap and running
water. When the hands were completely dry, the investigator rubbed
the swab against the tips of each finger, in between each finger and
then in an S-shape along the palm of one hand. Then the swab was
placed in the monitor, and in no time the results recorded
automatically. An explanation of the score was given and the
improvement in technique to achieve cleaner hands was discussed
with HCW in the spot.
The ATP monitoring system was System SURE Plus, produced by
Hygiena International, Watford, UK, 2011. The score <30 was
considered pass according the manufacturer’s recommendation.
During the observations of hand hygiene compliance at each
department, the 2-3 HCW who washed his/her hands with flowing
water were chosen to be tested by ATP detection.

Statistical analyses
Statistical analysis was performed using descriptive statistics such as
frequency, percentage of HH compliance and the 95% confidence
interval (CI). Statistical analysis was performed by SAS, version
8.2.,and Bartlett’s Chi-squared test was used to evaluate the inequality
of percentages, and P values <0.05 (two-tailed) were considered
statistically signiﬁcant.

Results
HH compliance rates
Overall, 4177 opportunities events requiring HH were observed
during all phases of the study, with 1914 opportunities before the
intervention and 2263 after. There were more than 700 HCW attended
the hand hygiene slogan and promotional items solicitation, and hand
hygiene knowledge contest. During the period of HH campaign, more
than 423 HH slogans and 40 HH promotional items were created
personally by HCW of Taihe Hospital.
Compliance rates of investigated groups were summarized and
presented in Table 1. From January to August 2012 before the
intervention, the HH compliance was 24.2%. After the intervention a
signiﬁcant improvement of HH compliance was assessed in the period
from September 2012 to April 2013 (from overall 24.2% to 41.0%, P< .
0000).
There was signiﬁcant difference in HH compliance among
departments and professionals both before and after the intervention.
Before the intervention, the highest rate of HH compliance was
observed in ICU (30.4%), followed by the internal medicine units
(27.3%) and the pediatric units (24.0%). After the intervention, the
high rate were noticed in ICU (47.2%), then the surgical wards (46.7%)
and others departments (42.3%). Compared with physicians and
surgeons, nurses were noticed with the higher rate of HH compliance
both before (30.9%) and after (44.8%) the intervention.
According to the 5 groups of opportunities defined by WHO, HH
was performed more frequently after body fluid exposure risk.
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Variable

Baseline

Follow-up

No. of hand No. (%) of hand Compliance,
hygiene
hygiene opportunities (95% CI)
actions

P

% No. of hand No. (%) of hand Compliance,
hygiene
hygiene opportunities (95% CI)
actions

%

464

1914

24.2(22.3-26.2)

927

2263

41.0(38.9-43.0)

0.00

Internal medicine

132

483

27.3(23.4-31.3)

173

552

31.3(27.5-35.2)

0.16

Surgical

86

459

18.7(15.2-22.3)

398

852

46.7(43.4-50.1)

0.00

ICU

75

247

30.4(24.6-36.1)

137

290

47.2(41.5-53.0)

0.00

Pediatric

82

342

24.0(19.5-28.5)

117

328

35.7(30.5-40.9)

0.00

Others departments

89

383

23.2(19.0-27.5)

102

241

42.3(36.1-48.6)

0.00

Nurse

311

1006

30.9(28.1-33.8)

601

1342

44.8(42.1-47.4)

0.00

Physician

63

324

19.4(15.1-23.8)

120

350

34.3(29.3-39.3)

0.00

Surgeon

90

584

15.4(12.5-18.3)

206

571

36.1(32.1-40.0)

0.00

Overall
Departments

Professional category

Indications
Before
contact

patient 131

579

22.6(19.2-26.0)

153

437

35.0(30.5-39.5)

0.00

Before
procedure

aseptic 108

365

29.6(24.9-34.3)

186

376

49.5(44.4-54.5)

0.00

157

55.4(47.6-63.2)

130

190

68.4(61.8-75.0)

0.01

76

422

18.0(14.3-21.7)

352

916

38.4(35.3-41.6)

0.00

After
contact
to 62
patients environment

391

15.9(12.2-19.5)

106

344

30.8(25.9-35.7)

0.00

After
body
exposure risk

fluid 87

After patient contact

Table 1: Compliance rates of investigated subgroups in a university hospital in China.
Others departments, Departments of Chinese traditional medicine,
dentistry, ENT [ears, nose and throat] medicine, ophthalmology, and
dermatology.
The most extensive improvement of HH compliance was
recognized on our surgical ward (18.7%), which ended up reaching the
higher HH compliance rates of all (46.7% after the intervention).
Lowest improvement after the intervention (4.0%) was evaluated on
internal medicine wards (31.3% after the intervention).

Departments

Period

Internal medicine

Before
intervention

After intervention

AHR, liquid soap and glove consumption
The overall use of AHR, liquid soap and glove by HCW in different
departments increased significantly. Before the Clean Hands
Campaign, the highest AHR consumption rates were recorded in ICU
(median: 11.8 mL per patient-day), followed by the surgical wards (3.0
mL) and the pediatric wards (1.4 mL). Meanwhile, the highest liquid
soap consumption was in ICU (median: 25.3 mL per patient-day),
followed by the surgical wards (8.8 mL), and the Internal medicine
wards (4.3 mL). The median AHR, liquid soap and glove of all
participating wards is presented in Table 2 and Figure 1.
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Surgical

Before
intervention

After intervention

AH
R
Jan.2012

Apr., 0.2

Liquid
soap

Glov
e

2.7

0.3

May-Aug.,
2012

0.6

5.7

0.3

Sep.-Dec.,
2012

4.0

8.9

0.3

Jan.2013

Apr., 4.1

8.3

0.4

Jan.2012

Apr., 2.8

7.1

0.2

May-Aug.,
2012

3.1

10.3

0.2

Sep.-Dec.,
2012

5.0

16.5

0.2

Apr., 3.9

12.9

0.2

Jan.2013
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ICU

Before
intervention

After intervention

Pediatric

Before
intervention

After intervention

Others
departments

Before
intervention

After intervention

Jan.2012

Apr., 45.
2

26.5

1.6

May-Aug.,
2012

48.
9

23.8

2.6

Sep.-Dec.,
2012

79.
8

31.4

2.6

Jan.2013

Apr., 63.
2

34.1

2.9

Jan.2012

Apr., 1.2

1.7

0.2

May-Aug.,
2012

1.5

2.6

0.1

Sep.-Dec.,
2012

4.5

4.3

0.2

Jan.2013

Apr., 4.0

6.7

0.1

Jan.2012

Apr., 0.3

3.3

0.3

May-Aug.,
2012

0.6

3.5

0.3

Sep.-Dec.,
2012

2.1

5.0

0.3

Apr., 1.8

6.0

0.3

Jan.2013

Table 2: AHR, liquid soap and gloves consumption of investigated
subgroups in a university hospital in China.
NOTE: Others departments, Departments of Chinese traditional
medicine, dentistry, ENT [ears, nose and throat] medicine,
ophthalmology, and dermatology. Values are median; milliliter per
patient-day for AHR and liquid soap, pair per patient-day for glove.

ATP results
In the ATP test, 333 subjects were testedand the pass rate was
86.79%. The mean pass rate prior to the HH intervention was 79.75%
(126of 158 HCW had scores <30). After the intervention, the rate
increased to 93.14% (163of 175 HCW had scores <30)(P< 0.001).

Discussion
HH was widely accepted as an effective measure to reduce HAI in
healthcare settings. Implementation of infection control in the
developing countries was complex and must take into account many
factors, including costs, lack of knowledge, deficient infrastructure,
and cultural issues [15].
To our knowledge, few data about HH compliance rates in China
hospitals have been previously reported in international journals. In
comparison with data from other institutions [9,10], compliance rates
at Taihe Hospital seem to be rather low before the intervention, but
enhancement was obvious after the intervention. In this hospital,
enhancement was still possible and very much required.
In the health system of China, state financing only counted to about
25-30% of total costs [16]. Medical institutions must try to save costs.
Before the intervention, materials of hand hygiene always were
inadequate in this hospital. Beginning from September 2012, the
hospital provided adequate AHR, liquid soap and hand towel for all
the wards. The financial policy that each ward needn’t pay for these
materials encouraged the HH compliance. The WHO guidelines for
hand hygiene reflected evidence that accessibility to AHR near patient
locations is key to assist HCW to practice hand hygiene [2].
It is reported that training in HH should be a key element for a
successful education, especially in academic professions. Intensive
training and education are essential to improve compliance rates and
to achieve sustained effect. In this study, we added some games such as
hand hygiene slogan and promotional items solicitation, and hand
hygiene knowledge contest. The use of gaming technology to provide
education and assessment not only improved technique, but also
increased compliance with the Five Moments for Hand Hygiene across
the hospital [10].
Consistent with the previous reports [17,18], compliance with hand
hygiene varied across indications, medical specialties, and HCW
categories. Like other studies [9,18-21], compliance improved across
all medical specialties and all professional categories after the
intervention. As demonstrated by this study, the intervention had an
effective inﬂuence on the overall HH compliance rate among the
medical staff.

Figure 1: AHR, liquid soap and gloves consumption of investigated
subgroups in a university hospital in China.
NOTE. AHR, alcohol-based hand rub. Others departmens,
Departments of Chinese traditional medicine, dentistry, ENT [ears,
nose and throat] medicine, ophthalmology, and dermatology.,Jan.Apr. 2012;, May-Aug., 2012; , Sep.-Dec., 2012; , Jan.- Apr., 2013.
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The professional status of a HCW was an inﬂuencing factor of HH
compliance in several studies [7,22,23]. A systematic review published
in 2010 showed that the median hand hygiene compliance was 40%,
and among physicians, in intensive care units and prior to patient
contact the hand hygiene compliance was lower [24].
Similarly, a difference in compliance between the professional
groups in our hospital became apparent during the Campaign. All
groups, including nurses, physicians, and surgeons improved with
respect to HH compliance, but this effect was much more evident in
the surgeons’ group. The present study showed that most of the missed
HH actions were after touching the patient environment and after/
before patient contact, meanwhile, the highest rate of HH compliance
indication was after body fluid exposure risk. This ﬁnding is in
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agreement with many published studies [25,26]. The reason might be
that HCW scared more for their own protection rather than their
patients.
The compliance rates of HH among the medical staff of the 5
departments were different both before and after the intervention. In
ICU, severely immuno-compromised patients are treated. This fact
seems to enhance HCWs HH compliance. In this study, its compliance
rate of HH was the highest one. This observation is concordant with
other studies [17,18].
After the intervention, the surgical units showed the best
improvement of HH in our institution with compliance rates ranging
from 18.7% to 46.7%. A reason for this observation may be that the
baseline compliance was rather low.
AHR and liquid soap consumption can reflect the real HH
compliance. In China, there isn’t a national reference data of AHR
consumption. After the intervention, the AHR consumption in the
study was 63.2-79.8 mL per patient-day in ICU, and 1.8-5.0 mL per
patient-dayinnon-ICUs, while in a study conducted in Germany in
2009, in which the median AHR in 543 ICUs was 83 mL per patientday, and the median AHR in 3339 non-ICUs was 18 mL/patient-day
[27]. The AHR removes microorganisms effectively, requires less time
and irritates hands less often than does hand washing with soap or
other antiseptic agents and water [28]. In our study, in non-ICUs, the
liquid soap consumption was more than AHR. The reason might be
the difference of work habit and needs more detailed research to find
out.
There are several limitations in our studies. First, our study was
conducted using the direct observation method. There are concerns
about the methods used for training the observers, the assessment of
inter-rater reliability and the potential bias for staff members to
change their behavior when they know that they are being observed
[29,30]. Second, the follow-up period was short and further studies are
needed to evaluate the sustainability of the intervention of HH
campaign. Third, the present study was inability to identify the most
effective element(s) of the intervention.
Despite these limitations, we consider the observed improvements
to be very promising, because compliance was poor at baseline and
this multifaceted approach was introduced for the first time in this
cultural context. We recognize, however, that further progress needs to
be made.
Next, further study is needed to conﬁrm the improvements in the
HAI rates and infections due to multidrug-resistant bacteria associated
with the improved rate of HH compliance.

Potential conflicts of interest- All authors report no conflicts of
interest relevant to this article.
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