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Abstract:
Purpose: While the prevalence of HIV is increasing in China, 
the risk of blood-borne transmission in healthcare workers 
(HCWs) has never been defined. We conducted a study in three 
hospitals in Kunming, Yunnan, China to identify the incidence 
and risk factors for sharps injury among hospital personnel.  
Design: A one to four matched case-control study and a case-
crossover study were jointly performed to identify the risk 
factors.  
Methods:The research team used questionnaire interviews to 
identify cases of sharp injuries by weekly survey.  
Mainfindings:The study found the incidence of sharps injury 
to be 3.6 injuries/1000 person-months (95% CI = 2.9–4.3) 
among 6297 HCWs. The incidence was highest in surgical 
departments (5.6; 95% CI = 4.2–7.3) and in nurses (5.9; 95% CI 
= 4.4–7.8). The risk factors for sharps injury were age less than 
25 years (OR = 1.96; 95% CI = 1.01–3.79), education level less 
than Bachelor Degree (OR = 2.66; 95% CI = 1.11–6.34), HCWs 
never attending a prevention education program (OR = 2.59; 
95% CI = 1.50–4.67), did not know how to avoid sharps injury 
(OR = 2.52; 95% CI = 1.35–4.71), working continuously for 
more than 8 hours (OR = 2.69; 95% CI = 1.37–5.28), emergency 
case admission (OR = 1.83; 95% CI = 1.04–3.20), and working 
at night (OR = 2.43; 95% CI = 1.15–5.16).  
Conclusion: The results of the study reflect the substantial risk 
of blood-borne pathogen transmission in health care providers 
in Kunming, China, especially in younger nurses  working in a 
the busy shift.  
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Introduction  
 Supporting hospital staff to avoid the 
occupational hazards program has emerged as an 
important safety issue in and around hospitals 
and healthcare facilities. The sharp injury is one 
such occupational hazard associated with the 
health care work environment. Despite a growing 
awareness of the dangers posed by sharp injuries 
to healthcare workers, there is a critical shortage 
of information on the incidence and risk factors 
of sharp injuries in health facilities in Yunnan. 
Therefore research on the risks of sharp injuries 
has become critical and essential. With the right 
information, health planners can help HCWs  
become more aware of the problem. Results of the 
study can also help hospitals to enhance infection 
control systems and improve safety of the hospital 
work environment. The research conducted a 
study in three hospitals in Kunming, Yunnan, 
China to identify the incidence and risk factors 
for sharps injury among hospital personnel.  
 
Background:
 It has been estimated that overall, 16,000 
hepatitis C, 66,000 hepatitis B and 1,000 human 
immunodeficiency virus infections may have 
occurred worldwide in the year 2000 among 
HCWs due to their occupational exposure to 
percutaneous injuries.1 The injury constitutes the 
greatest occupational risk of transmitting a blood-
borne infectious disease to HCWs. In China 
during the past decade, the prevalence of 
hospitalized patients infected with human 
immunodeficiency virus (HIV) and other blood-
borne pathogen infections has increased steadily.2 
At the same time, the Chinese health care 
industry has also been developing fast to meet the 
needs of  the country’s economic growth. This 
had seen the number of city hospital beds expand 
by 1% annually for the past 10 years and has 
resulted a significant increase in recruitment of 
young HCWs in a rush to meet the growing 
demands within the health care industry.  
 Although many reports have documented 
the incidence and risk factors of sharps injury in 
HCWs among developing countries,3,4 little is 
known in China. 

We conducted a research study with the primary 
intention to document the incidence and 
determinants of sharps injury among HCWs in 
three hospitals in Kunming, Yunnan, China. The 
research employed three different study designs 
comprising cohort, matched paired case-control, 
and case-crossover study. 
 This research project was approved by the 
Ethics Committee of The Faculty of Medicine, 
Prince of Songkla University, the First and the 
Second Affiliated Hospital of Kunming University 
Medical Science respectively. Informed consent 
was obtained from every subject prior to 
interview. 
 
Methodology
Settings 
 Kunming is the capital city of Yunnan, 
China. It is one of the highest endemic areas of 
HIV infection. There are six comprehensive 
hospitals providing health care services for local 
citizens. This study was conducted in three 
university-affiliated hospitals. Two of the hospitals 
are tertiary care hospitals, the other one is a city 
hospital. The number of healthcare workers 
joining this survey is described in Table I. 
Data collection 
 We defined sharps injury as any 
percutaneous injury caused by a sharp medical 
device including needle, pin, and glass. The data 
of sharps injuries were prospectively collected. In 
order to educate HCWs about the hazard of 
sharps injury and the benefit of early reporting, 
five workshops were conducted in the high risk 
areas of the hospitals. The HCWs were instructed 
to immediately report the incident of injury to the 
head ward. It is a requirement that exposed 
personnel must fill in a report form recording 
information regarding the injury characteristics, 
time, place, activities, and other contexts when the 
exposure occurred. The reports have to be sent to 
the hospital infection control unit within one day. 
Infection control personnel interviewed HCWs 
every week to discover any unreported incidents. 
The investigator (first author) reviewed the 
reports every day and then made an appointment 
with the exposed personnel. 
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  A HCW with sharps injury in the hospital 
was defined as a case. The study was planned to 
include up to at least 100 cases to have enough 
study power. Cases were interviewed in order to 
validate the reported information and to gather 
further data regarding the putative risk factors 
previously exposed within one week before. For 
each case, four matched controls were randomly 
selected from HCWs who worked in the same 
ward and same work shift as the case but were not 
exposed to blood/body-fluid during that time 
period. Cases and controls were interviewed for 
information regarding previous history of sharps 
injury, knowledge of prevention against sharps 
injury, and whether they had attended any sharps 
injury prevention education program. The 
information of HCWs regarding education level, 
working experience, occupation, work place, and 
working hours was retrieved from the hospital 
personnel department. 
Study designs 
Cohort study 
 In the cohort study, the incidences of sharps 
injury were compared between hospitals, 
occupational groups, and wards. 
Case-control study 
 We used a matched case-control study 
methodology to identify risk factors associated 
with sharps injury. Each case was matched to four 
controls by randomly selected from the same 
department and same work shift. Cases and 
controls were compared according to putative risk 
factors for sharps injury. 
Case-crossover study 
 A case-crossover design was also applied to 
examine transient risk factors related to sharps 
injury causation. Injured HCWs serve as their 
own control by using data before the injury 
occurred. The data of an individual on the day of 
injury were compared to his or her data on each 
preceding working day during the past 7 days. 
Statistical analysis 
 All data were entered validated in Epidata 
version 3.1 (the Epidata Association Odense, 
Denmark) and analyzed with R software version 
2.6.1. In the cohort study, incidences of sharps 

injury were calculated and reported in terms of 
person-time incidence (number of episodes of 
sharps injury per 1000 person-months). 
Confidence intervals of the incidence were 
computed based on the Poisson distribution. 
 For the case-control study, cases were 
compared with their four matched controls 
according to age, gender, education level, working 
experience, history of previous exposure to sharps 
injury, blood-borne transmission prevention 
knowledge, and attendance at blood-borne 
transmission prevention programs. The 
association between the aforementioned factors 
and sharps injury was evaluated using conditional 
logistic regression analysis. 
 In the case-crossover study, each case was 
self-matched with his or her control times; each of 
the days that the cases were on duty in the 
preceding 7 days. Thus, cases have a maximum 
number of 7 records. The days not on duty were 
not included; making such case having 7-n 
records, whether n is the number of days not on 
duty during the preceding days.  
 Each record thus had 3 variables, viz shift, 
emergency cases have been taken, number of 
work hours in each shift. Conditional logistic 
regression was carried out among those cases 
records with person ID taken as the matched set 
variable. Odds ratio of “shift”, and “emergency 
cases” and “work hours” effects were computed 
with corresponding 95% confidence interval. 
 
Findings
 Over the 7-month study period, a total of 
6297 participants were enrolled, 3597 from the 
first hospital, 1353 from the second hospital, and 
948 from the city hospital. The incidence rates of 
sharps injury stratified by hospitals, departments, 
and occupational groups are shown in Table I. 
The most common cause of injury was needle-
stick, which accounted for 63% of all incidents. 
The injuries occurred most frequently during 
patient treatment (46%) followed by surgery 
(15%) and cleansing medical equipment (7%). 
Hand was the most common site of injury, 
accounting for 89% of all injured sites. 
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TableI Person-time Incidence of sharps injury among health-care personnel and students in three   
   hospitals in Kunming 

a  Person-time incidence = Number of episodes of sharps injury/person-months of working in the   
 hospital 
b  95% confidence intervals (determined by Poisson distribution) 
c Medical, nursing, and dental students 

 
 
Survey period 
Overall
 Total number ofHCWs 
 Person-month 
 Number of injuries 
 Incidencea (95% CI)b 

Surgicalwards
 Total number of HCWs 
 Person-month 
 Number of injuries 
 Incidencea (95% CI)b 

Medicalwards
 Total number of HCWs 
 Person-month 
 Number of injuries 
 Incidencea (95% CI)d 

Nurses
 Total number of HCWs 
 Person-month 
 Number of injuries 
 Incidencea (95% CI)b 

Physicians
 Total number of HCWs 
 Person-month 
 Number of injuries 
 Incidencea (95% CI)b 

Studentsc 

 Total number 
 Person-month 
 Number of injuries 
 Incidencea (95% CI)b 

Otherpersonnel
 Total number of HCWs 
 Person-month 
 Number of injuries 
 Incidencea (95% CI)b 

 
First

Apr-Nov 
 
 3597 
 18224 
 49 
 2.7 (2.0–3.6) 
 
 1130 
 5725 
 24 
 4.2 (2.7–6.2) 
 
 1050 
 5320 
 13 
 2.4 (1.3–4.2) 
 
 998 
 5056 
 23 
 4.5 (2.9–6.8) 
 
 757 
 3835 
 16 
 4.2 (2.4–6.8) 
 
 694 
 3516 
 7 
 2.0 (0.8–4.1) 
 
 1842 
 9332 
 3 
 0.3 (0.07–0.9) 

Hospital
Second

May-Oct 
 
 1752 
 6365 
 29  
 4.6 (3.0–6.5) 
 
 660 
 2398 
 17 
 7.1 (4.1–11.4) 
 
 488 
 1773 
 5 
 2.8 (0.9–6.6) 
 
 530 
 1925 
 13 
 6.8 (4.0–11.5) 
 
 437 
 1587 
 4 
 2.5 (0.7–6.5) 
 
 419 
 1522 
 11 
 7.2 (3.6–12.9) 
 
 785 
 2852 
 1 
 0.4 (0–1.9) 

 
Third

Apr-Sep 
 
 948 
 3444 
 22  
 6.4 (4.0–9.7) 
 
 384 
 1395 
 12 
 8.6 (4.4–15.0) 
 
 238 
 864 
 2 
 2.3 (0.3–8.4) 
 
 312 
 1133 
 12 
 10.6 (5.5–18.5) 
 
 402 
 1460 
 3 
 2.1 (0.4–6.0) 
 
 65 
 236 
 7 
 29.7 (11.9–61.1) 
 
 234 
 850 
 - 
 - 

 
Total

Apr-Nov 
 
 6297 
 28033 
 100 
 3.6 (2.9–4.3) 
 
 2174 
 9518 
 53  
 5.6 (4.2–7.3) 
 
 1776 
 7957 
 20  
 2.5 (1.5–3.9) 
 
 1840 
 8114 
 48  
 5.9 (4.4–7.8) 
 
 1596 
 6882 
 23  
 3.3 (2.1–5.0) 
 
 1178 
 5274 
 25 
 4.7 (3.4–7.4) 
 
 2861 
 13034 
 4 
 0.3 (0.08–0.8) 
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  The association between various risk factors and sharps injury, derived from the matched case-
control study with conditional logistic regression analysis are shown in Table II.  Factors found to be 
significantly associated with sharps injury were age < 25 years, education level less than bachelor degree, 
not attending a training program and lack of knowledge about sharp injury prevention. 

TableII The association between various variables and sharps injury derived from 1:4 matched case-  
   control study with conditional logistic regression analysis. 

 The association between various risk factors and sharps injury, obtained from the case-crossover 
study with Conditional logistic regression analysis are shown in Table III. Three risk factors were found 
to be significant. Working continuously for more than 8 hours in each shift was a risk for HCWs OR=
2.6 (95%CI 1.37-5.28) as well as emergency case admission and night shift OR=1.83(95%CI 1.04-3.20) 
and OR=2.43 (95%CI 1.15-5.16) respectively. 

Riskfactors
Age <25 year 
Female gender 
Education level less than Bachelor degree 
Working experience less than 3 years 
History of previous sharps injury 
Did not know how to prevent sharps injury 
Never attended education program 

ORa

2.63 
1.99 
2.77 
1.63 
0.53 
2.52 
2.59 

 95%CIb

 1.39–4.96 
 0.98–4.02 
 1.21–6.35 
 0.88–3.01 
 0.30–0.92 
 1.35–4.71 
 1.50–4.67 

P-value
  .003 
  .06 
  .02 
  .1 
  .02 
  .004 
 0.001 

a Odds ratio 
b 95% confidence intervals 

TableIII The association between various variables and sharps injury derived from case-crossover   
   study with conditional logistic regression analysis. 

Riskfactors
Working continuously>8 hrs. 
Emergency case admission 
Night shift 

ORa

2.69 
1.83 
2.43 

95%CIb

1.37–5.28 
1.04–3.20 
1.15–5.16 

P-value
.004 
.035 
.020 

 a Odds ratio 
b 95% confidence intervals 

Discussion
 Different epidemiologic study designs have 
their unique advantages and disadvantages. One 
study design may not be able to answer all 
questions of interest. A cohort study can give 
incidence rates but usually consumes enormous 
resources. A case-control study requires relatively 
less subjects but is subjected to the bias generated 
by selection of controls. In our setting, the 
matched case-control study disenabled selection 
of controls to be more homogenous with less 
effort compared to random selection.  In our 

study, we matched cases and controls using ward 
and working shift. This made the variables related 
to ward and shift impossible to evaluate. The 
case-crossover study design has been proven as a 
valuable tool for investigating the risks associated 
with transient exposures or triggers of 
occupational injury. The key question it seeks to 
answer is what is different about the time period 
during which the incident occurred compared 
with other time periods for the same individual 
when the incident did not occur? We used case-
crossover design to evaluate the effect of long 
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working hours, emergency situations, and 
working in the night shift because we believed 
that these factors had a transient effect on HCWs 
sharps injury. We did not include all blood/body-
fluid exposure in our study because there may be 
some misunderstanding among the hospital 
personnel that only sharps injury was required for 
reporting. 
 This study has shown that the overall 
incidence rate of sharps injury was 3.6 injuries/
1000 person-months and ranging from 2.7 to 6.4. 
This rate is relatively high compared to a report 
from Canada.5 The incidence rate of injury 
(needle-stick and sharps) in acute care hospitals in 
British Columbia, Canada was 2.2 injuries/1000 
person-months (recalculated from person-year 
incidence). When compared between nursing staff,  
the incidences are even greater (5.9 vs 3.1). These 
data indicate that there is a good opportunity to 
improve the prevention of sharp injury in the 
studied hospitals, especially among nurses. 
 The matched case-control study has 
identified five variables associated with sharps 
injury. Younger personnel were at a higher risk of 
sharps injury. This finding is consistent with other 
reports.5-9  We agree with Smith that younger 
nurses would have less seniority and, therefore, 
might be required to undertake a greater 
proportion of routine tasks involving patient care 
and sharp devices.9 

 Education programs have been proven to be 
effective in reducing the risk of sharps injury.10,11 
The results of our study revealed that the HCWs 
who never attended bloodborne transmission 
prevention education programs were more likely 
to have sharps injury (OR = 2.59; P = 0.001). A 
lack of knowledge could also put the HCWs in 
danger of injury (OR = 2.52; P = 0.004). 
 There are other reports that have used the 
case-crossover design to evaluate risk factors   
for occupational exposure to bloodborne   
pathogen.12-14 Ayas performed a case-crossover 
study to evaluate the influence of extended work 
duration upon percutaneous interns and found 
that the extended work duration and night work 
were associated with an increased risk of 
percutaneous injuries in a study population of 

physicians during their first year of clinical 
training.12 Fisman conducted two separate studies 
to evaluate the effects of mental status on the 
occurrence of sharps injury, results of the study 
were concordant to Fisman’s study; that long 
working hour and sleep deprivation among 
nurses resulted in fatigue which leads to sharp 
injury13,.14 Our case-crossover study had three 
risk factors for sharps injury; working 
continuously for more than 8 hours, admission of 
emergency cases and working night shifts. 
 The HCW who had a history of previous 
sharps injury had less sharps injury than those 
who never had a history of sharps injury. The 
findings were same as the study from Lin ML 
which showed that education and appropriate 
policy towards treatment help to decrease sharps 
and needle-stick injuries in HCWs15. 
 
Conclusion
 The results of the study reflect the 
substantial risk of blood-borne pathogen 
transmission in health care providers in 
Kunming, China, especially in the younger aged 
nurses group and working shifts in busy wards 
which have extra beds and emergency cases 
normal in every shift.  
 The injuries occurred most frequently 
during patient treatment and cleansing medical 
equipment. Palm and finger were the most 
common site of injury, accounting for 89% of all 
injured sites. Working continuously for more than 
8 hours in each shift was the risk for HCWs, 
Emergency admission during the night shift was 
also a risk for HCWs.   
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