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ABSTRACT 

Background: Hospital acquired infection (HAI) is a notable issue in the medical facilities which can threaten patient health and 

exacerbate financial burden. HAI can be effectively prevented by proper control hence a good understanding of the situation is 

essential. Objectives: This study described and evaluated the HAI rate amongst the units of the 7A Military Hospital, together with its 

distributional characteristics and related factors, and the pathogens responsible for infection and antibiotics treatment practices in 

the 7A Military Hospital in June and July 2019. Material and methods: The study employed a descriptive, cross-sectional approach. 
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The surveyed data of infection rate, related factors, pathogens and antibiotic therapy was collected by specialists in two days of 

investigation. The data was processed by Stata 8.0. Results: The general HAI rate was 2.8% (15/527 cases), mostly respiratory 

infection (40.0%). Intensive care department had the highest HAI rate. There was significant relationship between HAI and length of 

stay, ages, intervention techniques, and surgery (p < 0.05) and marginally significant relationship between HAI and intervention 

invasiveness (p = 0.067). The most frequent pathogens were Staphylococcus aureus and ESBL strain Klebsiella pneumonia (33.3% 

each) and the most common antibiotics treatment were two drugs combo (57.1%) and only a single drug (26.9%). Discussion: HAI 

rate was low in comparison with other studies worldwide. High HAI in intensive care unit and risk factors of invasive treatments, 

surgery, prolonged hospitalization, underlying conditions, and old ages were within literary expectation. Conclusion: HAI prevention 

and control in the hospital was satisfactory. The mentioned risk factors should be paid attention at, and further investigation of 

microbial pathogens, antibiotics and drug resistance is advisable. 

 

Keyword: HAI, infection control, infection prevention, risk factors 

 

 

 

1. INTRODUCTION 

Hospital acquired infection (HAI), also known as healthcare acquired infection (HCAI) or nosocomial infection, is the infection occurs 

in patient under medical care. Its prevalence rate was around 7% amongst developed countries and 10% in developing countries 

(Khan et al., 2027). HAI not only threatens the patient life and health, it also prolongs hospitalization and increases financial burden 

for the victims; the annual direct cost resulted from nosocomial infection was up to $45 billion in the U.S. (Glied et al., 2016) and the 

extra length of stay may reach 19.2 days in certain cases (Jia et al., 2019).  Bacteria account for 90% of the infections; the most well-

known ones include Streptococcus spp., Acinetobacter spp., Pseudomonas aeruginosa, Staphylococcus aureus, Klebsiella pneumonia, 

and Escherichia coli (Khan et al., 2015). 

Literature evidences showed that appropriate infection control practices can significantly reduce HAI rate up to 32% (Collins, 

2008). Therefore, effective implementation of HAI prevention and control has been the primary goal for Vietnam’s medical care 

system. The Ministry of Health issued the Circular 18/2009/BYT in 2009 providing the guideline for infection control in medical 

facilities (https://thuvienphapluat.vn/van-ban/the-thao-y-te/Thong-tu-18-2009-TT-BYT-huong-dan-cong-tac-kiem-soat-nhiem-khua 

n-trong-cac-co-so-kham-benh-chua-benh-96008.aspx) (in Vietnamese) and has been actively cooperating with international 

institutions to maintain high quality hygiene in the hospitals (https://www.who.int/vietnam/vi/news/detail/27-03-2018-viet-nam-is-

on-the-right-way-to-fight-health-care-associated-infections) (in Vietnamese). The 7A Military Hospital, as the end-line medical 

facility of the 7th Military Region, also pays great attention to the control and prevention of nosocomial infection to guarantee its 

medical quality and protect the life and health of the patients. A proper understanding of HAI and hygiene practice situation in the 

Hospital, therefore, is necessary to develop proper strategies and policies for improvement of infection control. As a result this study 

was performed to describe and evaluate the HAI rate amongst the units of the 7A Military Hospital, together with its distributional 

characteristics and related factors, and the pathogens responsible for infection and antibiotics treatment practices in the Hospital. 

 

2. MATERIALS AND METHODS 

Time and location 

The study was carried out in 7A Military Hospital in June and July 2019. 

 

Experimental participants 

The study was performed on all in-patients in 7A Military Hospital admitted for more than 48 hours (including already discharged or 

transferred ones) during the time of study. Patients infected before 48 hours after admission was excluded. 

 

Study design 

The study employed a descriptive, cross-sectional approach. A cross-sectional investigation was performed in Jul 2019 at the clinical 

departments in two days for each department and within two weeks for the whole hospital. The data was collected by doctors, 

supervisors and nurses who were trained under the guidelines issued by the Ministry of Health (Nguyen et al., 2005). The diagnosis 

of hospital acquired infection was based on the guidelines issued by the Ministry of Health and United States CDC (Bolyard et al., 

1998; Phan et al., 2003).  



                             

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e2
3

3
7
 

ARTICLE ANALYSIS 

Collected data included (1) rate of infection per anatomical position, per treatment unit, and per length of stay in days; (2) 

related factors such as ages, length of stay in days, and internal/invasive/surgical interventions; and (3) microbial pathogens and 

antibiotics therapy. The data was processed by Stata 8.0. 

 

Ethical declaration 

Data of the surveyed participants were codified for secrecy and privacy and was used only for the declared study purposes. Medicine 

Scientific Research Ethics Committee of the 7A Military Hospital approved this study (Number: 45/QĐ-HĐYĐ-BV7A, date: 

10.06.2019) 

 

3. RESULTS 

General information 

Amongst 527 investigated patients, 43.6% was male and 56.4% was female. The lowest, highest, and average age was 16, 98, and 22 

(45.8) years, respectively. Accompany underlying conditions occurred in 34.3% cases, mostly hypertension and cardiovascular issues 

(13.1%) and the least one was debilitating diseases (0.4%). 

 

Hospital acquired infection rate 

Amongst 527 investigated patients, 15 had hospital acquired infection (2.8%). Amongst the infected cases, the most frequent type 

was respiratory infection (6 cases, 40.0%), followed by surgical site infection (SSI) (4 cases, 26.7%), skin and soft tissue infections 

(SSTI) (4 cases, 26.7%), and urinary infection (1 case, 6.6%). Intensive care department had the most infection cases (10 cases) and 

rate (12.7%) (Table 1) and the average length of stay in days for non-infected and infected patients was 6 and 16 days, respectively. 

 

Table 1 Hospital acquired infection per treatment unit 

Department Total patients Infected patients Infection rate (%) 

Intensive care 79 10 12.7 

Surgery 225 3 1.3 

Internal medicine 131 2 1.5 

Obstetrics 92 0 0 

Total 527 15 2.8 

 

Factors related to hospital acquired infection 

There was significant difference of infection rate between the lengths of stay, patient age groups, and intervention techniques (p < 

0.05) with highest rate in patients hospitalized for over 14 days (Table 2), patients aged over 60 (Table 3), and patient with 

endotracheal intubation (Table 4), respectively. There was marginally significant relationship between infection rate and intervention 

invasiveness (p = 0.067) (Table 5) and significant relationship between infection rate and surgery (p < 0.05) (Table 6). 

 

Table 2 Hospital acquired infection rate and length of stay 

Length of stay (days) 
Infected Not infected 

Total p 
n % n % 

< 7 1 0.3 318 99.7 319 

0.000 
7 – 14 5 3.0 159 97.0 164 

> 14 9 20.5 35 79.5 44 

Total 15 2.8 512 97.2 527 

 

Table 3 Hospital acquired infection rate and age 

Age (years) 
Infected Not infected 

Total p 
n % n % 

15 – 30 0 0 130 100 130 

0.023 

30 – 45 2 1.6 120 98.4 122 

45 – 60 4 3.7 104 96.3 108 

> 60 9 5.4 158 94.6 167 

Total 15 2.8 512 97.2 527 
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Table 4 Hospital acquired infection rate and intervention techniques 

Intervention techniques 
Infected Not infected 

Total p 
n % n % 

Urinary catheterization 5 3.9 122 96.1 127 

0.000 

Endotracheal 

intubation 
5 27.8 13 72.2 18 

Mechanical ventilation 4 26.7 11 73.3 15 

Tracheostomy 1 25.0 3 75.0 4 

 

Table 5 Hospital acquired infection rate and intervention invasiveness 

Intervention 

invasiveness 

Infected Not infected 
Total p 

n % n % 

Yes 13 3.6 352 96.4 365 

0.067 No 2 1.2 160 98.8 162 

Total 15 2.8 512 97.2 527 

 

Table 6 Hospital acquired infection rate and surgery 

Surgery 
Infected Not infected 

Total p 
n % n % 

Yes 8 4.2 182 95.8 190 less 

than 

0.05 

No 7 2.1 330 97.2 337 

Total 15 2.8 512 97.2 527 

 

Microbial pathogens and antibiotics therapy 

Amongst the investigated microbial pathogens, the most frequent one was S.aurerus and K. pneumonia producing ESBL (4/12 cases, 

33.3% each), followed by E. coli, Enterobacter faecalis, P.aeruginosa, and fungal infection (1/12 case, 8.3% each). Six cases (54.5%) got 

infected from Gram negative bacteria and five cases (45.5%) from Gram positive ones (n = 11). 

Amongst the surveyed patients right at the time of investigation, 338/527 cases (64.1%) had antibiotics administration, and 

amongst the administered cases, most patients were treated with a combination of two types of drugs (57.1%), followed by the 

patients only treated with one type of drug (26.9%) (Table 7). 

 

Table 7 Antibiotics treatment amongst patients (n = 338) 

Antibiotic treatments Patients Percentage 

1 drug 91 26.9 

2 drugs combo 193 57.1 

3 drugs combo 42 12.4 

4 drugs combo 12 3.6 

Total 338 100 

 

4. DISCUSSION 

Nosocomial infection rates amongst the patients 

Amongst the surveyed patients, HAI rate was observed as 2.8% (15/527 cases), which was higher than the rate during 2014 – 2017 

(4.3%) period and in 2018 (3.1%). The 7A Military Hospital has been implementing the supervision, monitoring, education and 

intervention strategies in order to improve the control of nosocomial infection, which leads to the decreasing HAI rate as presented 

above. The 2.8% infection rate was also very satisfactory in comparison with the global rate (7 – 10%) (Khan et al., 2017) and the rate 

in other regions such as mainland China (1.88 – 4.43%) (Wang et al., 2018), Unites States (4.5%), and Europe (5.7 – 7.1%) (Voidazan 

et al., 2020), showed that the measured employed by the hospital has been yielding good results. In Vietnam, HAI rate in Ha Tinh 

General Hospital in 2011 – 2013 was recorded as 3.96% (Trinh, 2013). 

The most frequent type of HAI by anatomic location was respiratory infection (40.0%). Respiratory infection is indeed amongst 

the most frequent type of HAI, with the prevalence of 7.59% in UK and Ireland (Haque et al., 2018), and accounted for 47.28% of the 
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cases investigated in mainland China (Wang, 2018). In Vietnam, Pham et al. (2007) reported respiratory infection as the most 

frequent one amongst several investigated hospitals in Northern Vietnam. SSI is the second most frequent nosocomial infection 

worldwide, account for 15% of the cases (Qvistgaard, 2019) and in this study it took the second place with SSTI. This study also 

observed significant higher rate of HAI in patients treated with surgery. 

The intensive care department also had the highest frequency of HAI both in number of cases (10 cases) and percentage 

amongst its treated patients (12.7%). Nosocomial infection is in fact very frequent in intensive care units with the rate of 2 to 5 times 

higher than in general inpatients (Dasgupta et al., 2015). Amongst the risks factors included invasive treatment such as mechanical 

ventilation, catheterization, and intubation which are associated with 90% of the infection (Collins et al., 2008). Our study also 

observed increase of HAI rate amongst patients with invasive treatment although the difference was marginal (p = 0.067), 

nonetheless different in HAI rate between the surveyed invasive methods was different; the majority was related to the respiratory 

tract; indeed respiratory infections, including the ones related to ventilators, are tough problems for intensive care units (Phu et al., 

2017; Ranzani et al., 2014). Pham et al. (2007) also reported high nosocomial infection risks in invasive treatments such as intubation, 

tracheostomy, and catheterization.  

This study observed positive relationship between HAI rate and length of stay (p < 0.05); this association was well-recorded in 

other studies especially in the cases of resistant microbial strains (Glied et al., 2016; Dasgupta et al., 2015; Agarwal et al., 2006; 

Hoang & Ha, 2005). On the one hand, HAI exacerbates the patient conditions and prolongs the hospitalization, especially in the case 

of resistant microbial strains (Jia, 2019). On the other land, long hospitalization increases the risk of infection (Rosman et al., 2020) 

due to increased exposure; moreover the prolonged hospitalized patients usually have severe conditions required many invasive 

treatments and reduced immunity due to poor health, which increased HAI rate. HAI and age was also positively related (p < 0.05), 

as the elderly are more vulnerable to infection due to their reduced health, immunity, and uses of medications such as suppressants 

(Avci et al., 2012; Zhao et al., 2019). 

 

Microbial pathogen and antibiotic treatments 

Our study observed S. aureus and K. pneumonia as the major pathogens amongst surveyed HAI cases. These are notorious 

nosocomial pathogens and play an active part in diseases such as dermatitis and ventilator associated pneumonia (Guo et al., 2016; 

Nowicka et al., 2028). Infection by Gram negative bacteria was recorded to be significantly more prevalence than Gram positive 

ones. Gram negative bacteria are highly efficient at up-regulating or acquiring genes that code for mechanisms of antibiotic drug 

resistance (Peleg & Hooper, 2010), in our study the K. pneumonia was a Extended Spectrum β Lactamase (ESBL) producing strain 

which is resistant against penicillins, cephalosporins, and monobactams (Gupta et al., 2003). The gram-positive S. aureus is also well-

known for its multidrug resistant MRSA strains (Chatterjee et al., 2018). Improper and frequent use of antibiotics is an important 

cause of drug-resistant organisms that are difficult to treat (Khan et al., 2015). A further study in the composition and drug 

resistance of the microbial pathogens is therefore advisable for a proper strategy of treatment and control. Overall in the hospital 

338 of the surveyed patients were treated with antibiotics, mostly in a combo of two drugs (57.1%), or only a single drug (26.9%). 

In general it can be assessed that the control and prevention of nosocomial infection in 7A Military Hospital was satisfactory with 

low and decreasing HAI rate. Invasive treatments (including surgery), prolonged hospitalization, underlying conditions, and old ages 

were significant risk factors – albeit these are within literary expectation – hence attention and care are a must for these 

circumstances. 

 

5. CONCLUSION 

The HAI rate in 7A Military Hospital was 2.8% in general and was low compared with other studies. Most cases were respiratory 

infection and occurred at the intensive care department. The risk factors included invasive treatments (including surgery), prolonged 

hospitalization, underlying conditions, and old ages. The most frequent microbial pathogens were S. aureus and K. pneumonia, and 

the most common antibiotics treatment were two drugs combo (57.1%), or only a single drug. 
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