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Objectives: Needlestick and sharps injuries are a major cause of transmission of blood
borne pathogens in health-care workers. The present study aims to examine the yearly
incidence and causes of sharps injuries and assess the prevalence of blood-borne infection
in provincial healthcare workers in Mongolia. Methods: A cross-sectional study enrolling
21 province hospitals across Mongolia was conducted from 2015 to 2019. Descriptive data
presented as absolute numbers with percentage and a multivariate analysis was employed to
identify the association between risk factors and occupational exposure to blood-borne factors.
Results: Of the 20546 health care workers, 12.5% (n = 2566) employees were infected
with hepatitis. Approximately 4.4% were infected with hepatitis B; 7.5% with hepatitis C;
and 0.6% with hepatitis B, C or B, D. Among health care workers detected with hospital-
acquired infection, most were women (n = 84.1%), aged between 41-55 years old (58.9%).
Having sharp needlestick injuries, blood and body liquids splash, and a dental service was found
to be associated with hospital-acquire infection in the study. Conclusion: Our study results
demonstrated that 12 out of 100 health care workers were infected with HAI in Mongolia. This
indicates that there be might serious occupational hazards. Public health authorities should
consider increasing provision of public health programs such as vaccination, safety equipment
and adjusted workload. Health care workers in Mongolia should be informed about the risks
and consequences, as well as undertake preventive measures.
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Introduction

An infection that is acquired in a hospital or other health
care facility is most commonly described as a hospital-acquired
infection or a nosocomial infection [1]. To emphasize both
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hospital and nonhospital settings, it is sometimes instead called
a healthcare associated infection [2]. Infection can be transmitted
to the susceptible patient in the clinical setting by various
means. Health care staff can also spread infection, in addition to
contaminated equipment, bed linens, or air droplets. The infection



Gandiimaa Riimaadai et al.

can originate from the outside environment, another infected
patient, staff that may be infected, or in some cases, the source
of the infection cannot be determined [3]. According to the World
Health Organization (WHO), the prevalence of hospital-acquired
infection is up to 20 times more in low- and middle-income
countries when compared to developed nations [4]. Hospital
acquired infection is mainly associated with non-compliant
practice with infection control regime by health workers, it can
lead to increased risk of deterioration, mortality, which in turn
negatively can affect the work productivity, psychosocial well-
being, disability, as well as increase in hospitalization rates and
increase in the cost of health care system.

In2011,theWHO reported findings from a study investigating
the prevalence of hospital acquired infections and it involved 55
hospitals in 14 countries across four regions. The study results
showed almost 9% of inpatients were diagnosed with hospital-
acquired infection [5]. Eriksen et al. demonstrated that the total
prevalence of the four recorded nosocomial infections varied
between 5.1% and 5.4% in the 76 acute care hospitals in
Norway. The most frequent infection was located in the urinary
tract (34%), followed by the lower respiratory tract (29%),
surgical sites (28%) and septicaemia (8%) (26). Another study in
Slovenia showed 4.6% hospital-acquired infection among 6695
patients surveyed. The prevalence of urinary tract infections was
highest (1.2%), followed by pneumonia (1.0%), surgical wound
infection (0.7%), and bloodstream infection (0.3%) (27). Similar
results also were reported in the study of Starakis et al, where
urinary tract infections, bloodstream infections, surgical site
infections, and gastrointestinal infections were found in 25.8%,
19.6%, 7.2% and 4.1% of patients, respectively (28). On the
other hand, Ider et al reported that the prevalence of hospital-
acquired infection ranged from 0.01% to 0.05% of all hospital
admissions, with the highest prevalence (0.05%) reported by
tertiary hospitals in Ulaanbaatar. In contrast, a 1-day prevalence
study piloted at two tertiary hospitals showed that 5.4% of the
933 patients surveyed were diagnosed with HAI [6].

There are limited data assessed the prevalence of hospital-
acquired infection in health care workers. Yasin et al showed
that 58.5% (165) and 42.2% (119) of the study participants
had been exposed to blood and body fluids and needlestick
injury in their lifetime, respectively [7]. Another study by Lee et
al demonstrated that, among 10,452 health care workers, 1076
occupational blood exposure were reported (8.5% of doctors
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and 6.2% of nurses). Of these, 133 case was associated with
HBV, 126 case was with HCV and 25 cases with HIV, however,
neither HBV nor HIV infection occurred (29). On the other hand,
the prevalence of HBV surface antigen (HBsAg) in the surgeons
was found to be 25.7% in Nigerian study (9).

There are a few studies assessing the prevalence of hospital-
acquired infection among health professionals in Mongolia.
Kakizaki et al. reported that the incidence of needlestick and
sharps injuries (NSSIs) during the previous 3 months was 38.4%.
Health care workers were more likely to report NSSIs if they
worked longer than 35 hours per week (odds ratio, OR: 2.47,
95% confidence interval, CI: 1.31- 4.66) and administered more
than 10 injections per day (OR: 4.76; 95% Cl: 1.97- 11.49). The
likelihood of self-reporting NSSIs significantly decreased if health
care workers adhered to universal precautions [8]. However, in
this study, two out of thirteen public tertiary hospitals in the
capital city were selected (National Center for Communicable
Diseases Hospital and P.N. Shastin Central Hospital) and the
survey of 435 health-care workers was conducted within
three months, which is significantly shorter than other studies.
Therefore, in the present study, we aimed to evaluate the
prevalence of blood-borne infection among healthcare workers
recruiting province” hospitals of Mongolia across 21 provinces
between 2015 and 2019.

Materials and Methods

Research design and subjects

An institution-based case-control study was conducted in the
province’ hospitals of Mongolia between 2015 and 2019.
Data regarding the infection rates were obtained using a
standardized questionnaire from each hospital. A total of 449
medical professionals, including medical doctors and nurses,
were reported as infected by hepatitis B, C and D viruses.

Based on the questionnaire, we selected cases and control
groups. Two hundred and thirty-five prevalence-cases with
hepatitis B, C and D virus infection were identified. Controls
were matched to cases by sex, and age groups.

Questionnaire design

The questionnaire consists of twenty-six questions. All the
questions were close ended. In the questionnaire, we included
the variables such as working experience, sharp needles injury,
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surgery, beauty salon, dental service, trauma and vaccine as well
as intravenous treatment experience. The questionnaires were
checked and missing information was completed by telephone
interview. Data from the questionnaires were double-entered.

Statistical analysis

Descriptive statistics, including frequency, percentages, mean
and standard deviation (SD), were calculated to evaluate
demographic data characteristics. One-way ANOVA tests with
Tukey's multi-comparison test, unpaired t-test and chi-square
tests were conducted to determine statistically significant
differences. Multiple logistic regression analysis was performed
to identify the potential risk factors and exposure to hospital-
acquired infection. For hypothesis testing, the critical p-value
was set at 0.05. The statistical analysis was performed using
Sciences (SPSS) version 20 statistical software.

Ethical statement

Ethical approval was obtained from the research and ethics
review committee of MNUMS (2016.01.15 (No0.6/3/2016- 06).
The hospital administration was informed about the purpose

Table 1. General characteristics of health care workers.

Prevalence of Blood-Borne Infection

of the study and informed consent was obtained from the
participating hospitals. All data provided by each hospital
were identified and data were managed in accordance to the
guidelines.

Results

Demographic information of participants

Of the 20546 healthcare workers employed in the 21 province
hospitals, 12.5% (n = 2566) were infected with hepatitis. Most
respondents were females and 15.9% (n = 408) were males.
The age range of study subjects was from 18 to 65 years with
the mean age of 38 years. Approximately 46% of the study
participants had a working experience of more than 21 years. To
a lesser proportion with 4.4% (n = 893) of the study participants
had hepatitis B, 7.5% (n = 1534) had hepatitis C infection, 0.6%
(n = 63) had both combined B, C and B, D virus respectively
(Table 1).

The prevalence of hepatitis and some risk factors
Hepatitis infection was more prevalent among specialized

Needlestick Injuries

Variables Case Control Total

(n = 235) (n =207) (n =442)

Mean + SD Mean + SD Mean + SD p-value
Age, years 44.25 + 8.99 42.05+10.15 43.31+9.59 0.000
Working experience, years 20.74 +9.45 16.72 + 10.26 19.03 + 10.08 0.000

N (%) N (%)

Gender
Male 30(12.8) 28 (13.5) 58 (12.9) 0.924
Female 205 (87.2) 179 (86.4) 390 (87.1)
Organization
Province hospitals 72 (30.6) 55 (26.6) 129 (28.8) 0.008
Regional hospitals 48 (20.4) 31(14.9) 79 (17.6)
Professional hospitals 65 (27.7) 89 (42.9) 155 (34.6)
District hospitals 50 (21.3) 32(15.5) 85(18.9)
Professions
Medical doctors 42 (17.9) 50 (24.2) 93 (20.8) 0.000
Nurses / midwifes 125 (53.2) 61(29.6) 188 (42.2)
Specialized doctors 32(13.6) 35(16.9) 68(15.2)
Others 36 (15.3) 60 (29.1) 97 (21.7)
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Continued

Departments / units

Genecology 26 (11.2) 9 (4.4) 35(7.9)
Surgery 27 (11.6) 10 (4.9) 37(83)
Internal medicine 18(7.7) 21(10.2) 40(9.0)

Table 2. Risk factors of hepatitis virus infection.

Sharp needles injury
Yes 146 (62.1) 25(12.2) 171(38.8) 0.000
No 89 (38.7) 180 (87.8) 270 (61.2)

Beauty salon
Yes 98 (41.7) 69(33.3) 170 (37.9) 0.086
No 137 (58.3) 138 (66.7) 278 (62.1)

Trauma
Yes 54 (22.9) 34 (16.4) 89(19.9) 0.109
No 181(80.1) 173 (83.6) 359 (80.1)

Virus test
Yes 112 (47.7) 98 (48.3) 210 (47.5) 0.974
No 123 (52.3) 105 (51.7) 232 (52.5)

B virus
Yes 89 (42.8) 75 (39.5) 167 (41.5) 0.049
No 119 (56.7) 115 (60.5) 235 (58.5)

Treatment
Yes 98 (43.4) 60 (30.9) 161 (37.8) 0.012
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Table 3. Prevalence of hepatitis virus infection.

Prevalence of Blood-Borne Infection

Hepatitis
Hepatitis B Hepatitis C Band C Total
(n = 143) (n=184) (n=24) (n = 351) p-value
Mean + SD Mean + SD Mean + SD Mean + SD
Age, years ® 41.14 £ 8.95 45.96 + 8.68 46.87 + 8.68 43.31+9.59 0.000
XZZ:EL”Q experience, 15.89 +9.75 21.20 +9.58 210+ 1147 19.02 = 10.07 0.000
N (%) N (%) N (%) N (%)
Gender
Male 27 (20.3) 20(11.9) 5(4.2) 58 (12.9) 0.924
Female 114 (79.7) 162 (88.0) 23(95.8) 390 (87.1)
Organization
Province hospitals 42 (29.4) 65 (35.3) 12 (50.0) 129 (28.8) 0.209
Regional hospitals 39(27.3) 31(16.8) 4(16.7) 79 (17.6)
Professional hospitals 34(23.8) 49 (26.6) 4(16.7) 155 (34.6)
District hospitals 28(19.6) 39(21.2) 4(16.7) 85(18.9)
Professions
Medical doctors 36 (25.4) 39(21.9) 5(16.7) 93 (20.9) 0.638
Nurses / midwifes 58 (40.8) 82 (44.8) 8(33.3) 188 (42.2)
Specialized doctors 18 (12.7) 24(13.1) 6 (25.0) 68 (15.2)
Others 30 (21.1) 37(20.2) 6 (25.0) 97 (21.7)
Departments / units
Genecology 14 (9.8) 13(7.2) 2(8.3) 35(7.9)
Surgery 11(7.7) 16 (8.8) 5(20.8) 37 (8.3)
Internal medicine 12 (8.5) 15 (8.3) 2(8.3) 40 (9.0)
Intensive care 11(7.7) 12 (6.6) 3(12.5) 31(6.9)
Laboratory 7(4.9) 11(6.1) 2(8.3) 21(4.7)
Sterilization 8(5.6) 7(3.9) 21(4.7)
Others 79 (55.6) 107 (59.1) 10 (41.7) 259 (58.3)

One-way ANOVA, multiple comparison: *Hepatitis B vs. Hepatitis C, p = 0.001; ®Hepatitis C vs. Hepatitis B and C, p = 0.000.

professionals 16.9% (n = 590), where it was 10.7% (n = 414)
and 14.6% (n = 781) among doctors, nurses, and midwives
respectively (Table 2). Most of study participants (64.3%),
were exposed to sharp needlestick injuries in the last 21- 25
years, 49.2% were exposed to blood and body liquid splash in
the period of more than 26 years (p < .001). The presence of
macrosurgery over their lifetime were reported as 70.2% of the
study participants. The majority (73.4%) of the study participants
had dental services previously (Table 3).

Multivariate analysis of some risk factors
The univariate analysis showed a significant association
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between hospital-acquired infection and the risk factors were
age, profession, sharp needlestick injuries, the presence of blood
and body fluids splash, having macrosurgery, or dental service
(p<0.05) (Table 3).

In the multivariate analysis, having sharp needlestick injuries
(Adjusted Odds Ratio (OR) 1. 1 (1.02- 7.2), and blood and body
liquids splash (AOR = 2.15, 95% Cl 1.2- 4.3), or having a dental
service (AOR = 2.1, 95% ClI 1.09- 5.5) were found to be risk
factors associated with blood-borne infection among health care
workers (Table 4).
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Table 4. Multivariate logistic regression analysis of risk factors associated with hospital-acquired infection and risk factors.

Variables OR 95% CI p-value
Age groups

18-27 1.00 Reference

28-37 1.21 0.51-2.00 0.531

38< 2.23 1.35-8.86 0.051
Professions

Office workers 1.00 Reference

Medical doctors 1.24 1.01-6.13 0.001

Specialized doctors 1.67 0.20 - 4.21 0.082

Nurses/midwifes 1.18 0.97 - 1.56 0.099
Sharp needlestick injuries

No 1.00 Reference

Yes 1.21 1.04-9.89 0.003
Had a surgery

No 1.00 Reference

Yes 1.94 0.87-3.39 0.091
Exposed to blood

No 1.00 Reference

Yes 2.33 1.61-8.54 0.001
Had a dental service

No 1.00 Reference

Yes 2.65 1.16 - 14.4 0.020
Gender

Male 1.00 Reference

Female 1.33 0.80-2.20 0.086
Tattoo

No 1.00 Reference

Yes 0.99 0.40 - 2.49 0.994
Beaty salon service

No 1.00 Reference

Yes 1.78 1.65 - 4.69 0.056
Trauma

No 1.00 Reference

Yes 1.15 0.69 - 1.91 0.586
Organization

Professional hospitals 1.00 Reference

Regional hospitals 1.19 0.80-12.20 0.109

Province hospitals 0.84 0.65 - 14.69 0.095

District hospitals 1.09 1.04-9.89 0314
Discussion acquired hepatitis. No other infection types were detected in

Our study enrolled 21 province hospitals in Mongolia and
examined the prevalence of hospital-acquired infection in health
care workers. Our study results demonstrated that 12 of 100
Mongolian health care workers were infected with hospital-
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our study cohort. Our study findings are comparable to those
reported from low-middle income countries. A 2011 review
assessing the prevalence of hospital-acquired infection in
low- and middle-income countries included 220 studies. The
pooled estimated prevalence of hospital-acquired infection was
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15.5 per 100 patients [95% Cl 12:6—18-9] [9, 10]. A study by
Butsashvili et al. was performed in a Georgian public hospital
enrolling 1386 health care workers. Similar to our study, the
nosocomial risk events were reported by the majority of health
care workers, including accidental needlestick injury (45%),
cuts with contaminated instruments (38%) and blood splashes
(46%). The proportion of needlestick injuries was found to be
the highest among physicians (22%) and nurses (39%), and
was related to recapping of used needles. Prevalence of HCV
infection was 5%, anti-HBc was present among 29% with 2%
being HBsAg carriers [11].

Similar findings are reported from other studies. A study
from Brazil enrolling 1077 health care workers reported the
mean incidence rate of occupational BBF exposures was 11.9 per
100 full-time equivalent worker-years (95% confidence interval:
8.4— 15.3). The cumulative prevalence was 7% during the 12
months preceding the interview. University-level education,
employment as a nurse assistant, dental assistant or dentist,
higher workload score, inadequate working conditions, having
sustained a previous occupational accident and current smoking
were associated with BBF exposures (p < 0.05) [12].

A long term retrospective observational descriptive study
identified the exposure to hospital-acquired infections for 17
years in Lebanon [13]. Overall, the rate of blood and bloody
fluid exposures was 0.6 per 100 admissions per year. In 2001,
the proportion of infection was 13% in house officers and 8%
for attending physicians, followed by 5% for nurses. Commonly
stated reasons included a procedural intervention (29%),
improper disposal of sharps (18%), to recapping (11%) and to
other causes (5%) [13].

Observational studies from other low-middle income
settings reported the prevalence of hospital-acquired infection to
be higher, in particular it was almost 60% in Northwest Ethiopia
(58.5%), and more than 65% in other countries, including
Serbia (66%) [14], Iran (74%) [15], India (73%) [16] and Bahir
Dar (74%) [17]. However, these studies failed to report on the
prevalence rates of hospital -acquired infection in health care
workers.

Consistent with reports from other studies, predisposing
factors to needlestick injuries were related with several factors,
including the over-use of injections, unnecessary sharps, lack
of personal protective equipment (PPE) supplies, failure to use
sharps container immediately after use, poorly trained staff,
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needle recapping, no engineering control, such us safe needle
devices, passing instruments from hand to hand in the operating
room, and lack of hazard awareness [18]. This was in agreement
with our findings in which 57.1% of staff had needlestick injuries
and 40.4% were exposed to blood and body fluid splash.

Currently, HBV is the only one that has a vaccine, which
can prevent the virus to progress to more severe infections,
including the HBCVY, HCV and HIV [18]. Health care workers
who received hepatitis B vaccine are at almost no risk infection
[19]. The overall prevalence of chronic HBV infection (HBsAg
positive) among health care workers in a tertiary hospital in
the northern part of Tanzania was 7.0 % [9], whereas in our
study it was lower with 4.4% (893) of the participants having
hepatitis B. This may be related to high vaccine coverage in the
Mongolian population, with more than 90% in 2012 and 2013.
However, the prevalence of hepatitis B was prevalent in 12%
of the unvaccinated population [20]. In Mongolia, vaccination
for hepatitis B is mandatory for health care workers, however
no current evidence to demonstrate the coverage rates of
vaccination in health care workers was found in our literature
review. Further research needs to investigate the coverage rate,
as well as identify risk factors and challenges to vaccination in
health care workers.

Compared to our results in the Democratic Republic of
Congo 13.7% of the samples were seropositive for HCV but only
3.7% were viremic [21]. Other studies from Nigeria and Angola
showed rates of HCV seroprevalence (anti-HCV+) of 12.8% and
8 %. The risk of getting virus in age 30-49 was 33.6% of all study
participants and 73% of all infected people [22, 23]. Mongolia
is one of the countries with the high prevalence rates of hepatitis
C worldwide, ranging from 10-12% of the total population [24,
25]. Again, our study was the first to inform about the prevalence
of hepatitis C in health care workers in Mongolia.

As indicated by others, exposure to hospital-acquired
infection may be associated with insufficient hand washing
practices found in health workers, major reasons being lack
of hot water supply, and inadequate handwashing basins, and
soaps to provincial level health care workers. In addition, lack of
hand sanitizers and high work overload at tertiary level hospitals
was associated with malpractice regarding hand washing
[26]. Showing the current picture of occupational exposure to
hepatitis infection could be taken as the strength of this study.

Limitations of our study may include the retrospective
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cross-sectional study design and our data extraction was from
paper-based reports. This was time consuming and tedious work,
however all entries were double checked and validated to assure
the accuracy of data. In the present study, except hepatitis, no
other types of hospital-acquired infection were identified in our
study cohort. Given that, health care workers are more prone to
hepatitis, in particular hepatitis B, [27-30]. We believe that our
results are representable of the current practice on the national
level. On the other hand, our study was based on hospital
reports which may not completely cover the previous lifetime
occupational exposure. This may affect the result by under
reporting by health care workers. Thus, particular consideration
should be directed towards whether the participants of this
survey had needle stick injuries before the survey and need
further investigation.

Conclusions

The prevalence of hospital acquired infection was 12.5 per 100
health care workers in Mongolia. The main infection was due
to hepatitis, most being infected with hepatitis B (n = 893,
34.8%). Given that vaccination is available for HVB, considerable
work must be undertaken to increase the immunisation rate
among health care workers in Mongolia. Moreover, extended
national guidelines should provide the risks associated with
hospital=acquired infection while working in a hospital setting
in Mongolia.
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