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Abstract  
The aim of this study was to evaluate the Healthcare Associated Infections (HAI) profile according to the patient’s 

gender  in Oral and Maxillo-Facial Surgery Clinic  Iași between 2011 and 2018. Material and methods. A 

retrospective study on  HAI   between 2011 and 2018 was initiated at the OMF Clinic Iași . SPSS 24 system was used 

for the statistical analysis of the data.. Results. 231 cases of HAI were diagnosed in a total of 154 patients.. The HAI 

recorded incidence was twice higher in men  compared to women (0,99% and 0,49%, respectively). 72,2% of female 

patients were hospitalised for tumour pathology. Women were mainly exposed to urinary and digestive infections, 

while in men the most frequent HAI were the surgical site infections, respiratory infections and infections associated 

with therapeutic manoeuvres. The discharge status was 63,0% healed, 2,3% stationary, 22,5% improved for male 

patients  and 44,8% healed, 34,5% improved for females. 3,5% men and 10,3% women died. Male patients attended 

Intensive Care Unit in a significantly higher proportion compared to female patients (66,1%, respectively, 41,7%). 
Conclusions. The assessment of the patients' gender as a risk factor  for HAI is necessary for this pathology 

surveillance, control and prevention.   
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       INTRODUCTION

         Healthcare Associated Infections 

(HAI) are a major problem for healthcare 

systems worldwide. These adverse events, as 

defined by the Centres for Disease Control 

and Prevention, include infections that occur 

48-72 hours after a patient's admission, 

within 10 days of discharge, or up to 30 days 

after surgery.(1) 

           HAI surveillance is essential in order 

to evaluate  their burden and the needed 

specific interventions which lead  to decrease 

their incidence.(2,3) The risk factors for 

HAI, especially based on clinical elements, 

should be identified in order to establish their 

predictive values for infection. (4) Among 

those, patient  gender,  in a complex 

interaction with age, type of procedure and 

medication,  is demonstrated to have a major 

significance for HAI incidence and evolution 

and for  targeting appropriate preventive 

measures. (5) 
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       MATERIAL AND METHODS

          A retrospective study on  Healthcare 

Associated Infections   between  2011 and 

2018 was conducted in Oral and Maxillo-

Facial Surgery Clinic (OMF) Iași.  For all the 

patients included in the study information 

was collected regarding age, gender, 

diagnosis at the time of admission, 

preclinical examinations and   hospitalisation 

length. HAI were diagnosed according to the 

criteria of Centres for Disease Control and 

Prevention in patients who were being 

monitored by active surveillance methods. 

The data were obtained by accessing the 

database of the Surveillance and Prevention 

of Healthcare-Associated Infections 

Department Iași (reporting sheets, statistical 

reports, epidemiological and bacteriological 

investigations).         

      Statistical analysis  was performed using 

the SPSS 24 system (SPSS Inc., Chicago, IL, 

USA). The Chi-square and Fisher tests were 

used to compare the variables. Statistical 

significance was set at p <0.05.

 

    RESULTS 

      The study database included a number of  

21,277 patients hospitalised in the OMF Iași 

Clinic between 2011-2018. During this 

period, 231 cases of HAI were diagnosed in 

a total of 154 patients. Those cases included 

respiratory tract infections, urinary tract 

infections, infections associated with 

therapeutic manoeuvres, surgical site 

infections, digestive tract  and skin 

infections. (tab.I)

Table I 

Types of Healthcare Associated Infections   

 
                       HAI type Absolute frequency Percentage frequency % 

 

 

Septicemia 5 2,2% 

Digestive tract infections 13 5,6% 

Respiratory tract infections 36 15,6% 

Urinary tract infections 13 5,6% 

Infections associated with therapeutic 

maneuvers 

33 14,3% 

Skin infections 4 1,7% 

Surgical site infections 125 54,1% 

Other 2 0,9% 

Total 231 100%,0 

General incidence  and annual 

distribution of HAI  according to patient 

gender 

        Of the 154 total number of patients 

diagnosed with HAI, 118 (76,6%) were 

men and 36 (23,4%) were women. The HAI 

recorded incidence was twice higher in men 

compared to women (0,99% and 0,49%, 

respectively). (tab. II)

 

Table II 

HAI incidence  by patient gender 

Gender Absolute frequency 

Percentage 

frequency % 

Total number  Incidence 

 Women 36 23,4% 7290 0,49% 

Men 118 76,6% 11959 0,99% 

Total 154 100,0% 19249 0,80% 
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        From the 231 HAI cases  173 (74,9%)  

were diagnosed in men and 58 (25,1%) in 

women.   The annual frequency of HAI 

cases by gender ranged from 55,0% in 2017 

to 91,7% in 2012 for men and 8,3% in 2012 

and 45,0% in 2017 for women. (tab. III) 

Table III 

                             The annual frequency of HAI cases according to patients’ gender 

Pearson Chi-square = 20.425 

GENDER Total 

men women  

p = .005, SS n % n % n % 

Year 2011  18 78.3% 5 21.7% 23 100.0% 

2012  22 91.7% 2 8.3% 24 100.0% 

2013  23 88.5% 3 11.5% 26 100.0% 

2014  19 79.2% 5 20.8% 24 100.0% 

2015  26 74.3% 9 25.7% 35 100.0% 

2016  30 83.3% 6 16.7% 36 100.0% 

2017  22 55.0% 18 45.0% 40 100.0% 

2018  13 56.5% 10 43.5% 23 100.0% 

Total  173 74.9% 58 25.1% 231 100.0% 

          Frequency of HAI according to 

patient age and hospital admission 

diagnosis 

        The average age in the total of 231 

HAI  cases  was 59,2 years for men and 55,6 

years for women. Data processing 

according to  patients' age and gender 

revealed that the highest frequency was 

recorded in the age group of 36 - 65 years 

both in men (67,1 %) and  women (44,8 %). 

(tab. IV

 

Table IV  

The frequency of HAI according  patients age and gender   

Pearson Chi-square = 

15.621 

p = .000, SS 

Age group 

Total 18 - 35 years 36 - 65 years over 65 years 

n % n % n % n % 

Gender Men  9 5.2% 116 67.1% 48 27.7% 173 100.0% 

Women  12 20.7% 26 44.8% 20 34.5% 58 100.0% 

Total  21 9.1% 142 61.5% 68 29.4% 231 100.0% 

From the total of 154 patients diagnosed 

with HAI, 123 (79,9%) were hospitalized 

for tumour pathology, 12 (7,8%) for trauma 

with different locations, 12 (7,8%) for 

suppurations and 7 (4,5%) for other 

conditions. Among the female patients with 

HAI, 26 (72,2%) were hospitalized for 

tumour pathology, 5 (13,9%) for 

suppurations, 2 (5,6%) for trauma, and 3 

(8,3%) for other types of pathology. In men, 

the frequency was 82,2%, 5,9%, 8,5% and 

3,4%, respectively. 

      The frequency of HAI for the patient 

hospitalized  for suppurations was twice 

higher for women (13,9%) than for men 

(5,9%). No major differences were 

recorded  regarding tumour and traumatic  

pathology. (fig.1)
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Figure 1.  HAI cases according the hospital 

admission diagnosis 

        

HAI type according to patient gender 

        The most common types  of HAI were 

surgical wound infections (54,11%) and 

respiratory infections (tracheobronchitis 

and bronchopneumonia) (15,58%). Other  

reported HAI were: infections associated 

with therapeutic manoeuvres (central 

venous catheter) (14,29%), digestive tract 

infections (5,63%), urinary tract infections 

(5,63%), septicaemia (2,16%) and skin 

infections (1,73%). 

        Regarding HAI type, women were 

mainly exposed to urinary and digestive 

infections, while in men the most frequent 

HAI were the surgical site infections, 

respiratory infections and infections 

associated with therapeutic manoeuvres 

(central venous catheter). (tab. V) 

                                                                

                                                                    Table V 

HAI type according to patients gender 

 
HAI Type Female        Male Total 

n % n % n % 

Surgical site infection 22 20,7 84 79,3 106 100 

Respiratory tract infection   8 22,3 28 77,7 36 100 

Urinary  tract infections 7 53,9 6 46,1 13 100 

Digestive tract infections 7 53,9 6 46,1 13 100 

Device associated  infections (intravenous catheter) 4 12,2 29 87,8 33 100 

Septicaemia 2 40,0 3 60,0 5 100 

Cutaneous infections 0 0 2 100 2 100 

        

          Surgical site infections (SSI) were 

reported in 106 patients representing 66,6% 

of all patients with HAI. Of those 20,7% 

were women and 79,3% were men. Among 

the 106 patients with surgical site infection,  

16 women (17,9%) and 73 men (82,1%) 

were diagnosed with a single infection and 

6 women (35,2%) and 11 men (64,7%), had  

two  or more infections. (tab.VI )
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Table VI 

Number of surgical site infections by gender 

 
     SSI NUMBER                        PATIENT GENDER  TOTAL 

          Women                                   Men  

1 SSI 16 (17,9%) 73  (82,1%) 89  (84,0%) 

>2 SSI 6  (35,2%) 11   (64,7%) 17 (16,0%) 

TOTAL  22 84 106 

         77,7% of the  respiratory tract 

infections  were reported in male and 22,3% 

in female patients. From the patients 

diagnosed with urinary tract infections  

53,9% were women and  46,1% were men. 

The same gender distribution was reported 

for digestive tract infections. 

        Infections associated with therapeutic 

manoeuvres (central venous catheter) were 

registered between 2011 - 2016. Their 

proportion in the total HAI ranged from 

8,3% in 2016 to 30,4% in 2011. From 33 

such infections, 29 (87,8%) were reported 

in males and 4 (12,2%) in females. Severe 

healthcare-associated infections 

(septicemia) were reported within three 

years of the investigated period (2014-

2016), with a proportion between 2,8% in 

2016 and 8,3% in 2014. 40,0% of such 

infections were reported in women and 

60,0% in men. Skin infections were 

diagnosed in 2011, 2017 and 2018, with a 

proportion between 2,5% in 2017 and 8,7% 

in 2011. All these infections were recorded 

in male patients. 

        Discharge status of the patients 

diagnosed with HAI according to gender  

        From the 154 patients with HAI 58,4% 

were discharged as healed, 25,5% as 

improved, 1,7% as stationary. 5,2% HAI 

patients died  and 9,1% were transferred to 

other clinics. 

        According to gender, the discharge 

status was 63,0% healed, 2,3% stationary, 

22,5% improved for male patients  and 

44,8% healed, 34,5% improved for females. 

3,5% men and 10,3% women died. (tab. 

VII)

 

Table VII 

                  The discharge status of the patients diagnosed with HAI according to gender 

 

Pearson Chi-pătrat = 

10.309, 

p = .036, SS 

Discharge status  

   Improved 

 

Deceased Stationary Transferred Healed 

Total 

 n % n % n % n % n % n % 

Gender men 39 22,5% 6 3,5% 4 2,3% 15 8,7% 109 63,0% 173 100,0% 

women 20 34,5% 6 10,3%   6 10,3% 26 44,8% 58 100,0% 

Total  59 25,5% 12 5,2% 4 1,7% 21 9,1% 135 58,4% 231 100,0% 

        Male patients attended  Intensive Care 

Units in a significantly higher proportion 

compared to female patients (66,1%, 

41,7%, respectively ) (tab.VIII)

 

                                                                 Table VIII 

Admission to ICU  of the  patients with HAI according to gender 

Pearson Chi-pătrat = 6,885 

p = ,009 SS 

Gender Total 

Men Women  

n % n % n % 
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ICU No 40 33,9% 21 58,3% 61 39,6% 

Yes 78 66,1% 15 41,7% 93 60,4% 

Total 118 100,0% 36 100,0% 154 100,0% 

        The average period of hospitalization 

for the patients diagnosed with HAI was of 

26,4 days, with no differences according to 

their gender. (tab. IX)

Table IX 

Length of hospitalisation  for the  patients diagnosed with HAI by gender 
Mann-Whitney U = 1990,000; p = ,567 NS  

Gender N Media 

Standard 

deviation  Standard error  Minimum Maximum 

Women 36 26,08 12,616 2,103 8 60 

Men 118 26,59 9,417 ,867 3 59 

Total 154 26,47 10,211 ,823 3 60 

DISCUSSIONS 

       The concern regarding the control of 

HAI led to the initiation of numerous 

epidemiological studies at national, 

European and global level, which provide 

data on the impact of this pathology. The 

complex operatory interventions performed 

in the Oral and Maxillo-Facial Clinic for 

various pathological conditions, the use of 

advanced surgical techniques and equipment 

require sustained efforts to control the 

transmission of infection for the safety of the 

medical procedures.  

       This study aimed to evaluate gender 

specific differences in the incidence and 

clinical evolution of HAI contributing to 

Romania integration into the surveillance 

and control systems. The analysis of gender 

differences also allows the evaluation of 

targeted preventive strategies. 

       Very few data exist on the impact of 

gender regarding HAI in oral and 

maxillofacial surgery. The scientific research 

worldwide reveals that men are more 

exposed to infection due to an increased 

prevalence of a factor such as immune 

deficiency. (6)   
        The gender of the patients is considered 

as a significant risk factor for surgical site 

infections (SSI) . In our study, of 106 patients 

diagnosed with SSI a high proportion of 

79,3% were men and only 20,7% were 

women.  This finding is consistent with the 

results reported by Park et al (2016), Al-

Qurayshi et al.(2019), Haque et al.(2019) and 

Shi et al.(2020) (7,8,9,10) 

        For other surgical specialities the active 

surveillance revealed an increased rate of 

surgical site infection for men. Langelotz et 

al.(2014) (11) concluded that women had a 

lower rate of SSI  in abdominal surgery than 

men but no gender-specific differences were 

found in orthopaedic and vascular surgery. 

Women had a higher risk for SSI in cardiac 

surgery. Cohen et al. (2013) (12) reported 

similar trends regarding gender differences 

for SSI and bloodstream infections.  

        For urinary tract infections (UTI), 

gender is generally considered an individual 

risk factor among hospitalised patients. The 

urinary tract infections occur in both genders 

and across all age groups but women, 

particularly those aged 16–64 years, are 

significantly more likely to experience such 

infections than men. (13) Therefore female 

gender is generally considered an important 

risk factor along with prolonged 

catheterization, inadequate catheter insertion 

and drainage, old age, diabetes mellitus, and 

the inappropriate systemic antibiotics 

administration. (Mitchell et al.(2016), Labi et 

al.(2019), Magliano et al.(2012)). (14,15,16) 
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        Our study results confirm this trend 

since female patients were mainly exposed to 

urinary tract infections compared to male 

patients (53,9% , respectively, 46,1%). 

Likewise, in his study aimed to examine 

gender specific differences in the incidence 

and clinical course of nosocomial infections 

Griemsmann et al. (2022)(17) reported that 

cumulative incidence of nosocomial UTI was 

significantly higher in females than in male 

patients. 

          In OMF Clinic Iași the respiratory tract 

infections were reported in a much higher 

proportion in men (77,7%)  compared to  

22,3% for women. Those results support the 

data from the study developed by Rosenthal 

et al. (2020) (18) which identified an 

association between male gender and 

nosocomial pneumonia (VAP). Same data 

were reported by Walter et al. (2018)(19 ) in 

an analysis of data from a point prevalence 

survey hospitals in European Union. 

   Significant differences were reported in 

the present study regarding the device 

associated infections (intravenous catheter) 

with an incidence of 87,8% in men 

compared to 12,2% in women. Similar 

results are reported by Cohen et al (2013) 

(12) from his investigation   on healthcare-

associated bloodstream and surgical site 

infections variations by patient gender. 

Several studies in the literature identify as a 

possible reason for gender dissimilarities 

the biological differences between men’s 

and women’s skin regarding the bacterial 

colonization of the skin surrounding a 

central venous catheter at the insertion site. 

          The outcome of HAI management is 

affected by many factors from which 

gender is one of the most important. In our 

study the serious evolution of the HAI cases 

required patients’ attendance in the 

Intensive Care Unit (ICU) for a much 

higher proportion of men compared to 

women (66,1% and 33,9%, respectively).  
        However, female gender proved to be 

an independent predictor of increased 

mortality in surgical patients as the rate of 

mortality was three times higher for female 

patients. (10,3%) compared to 3,5% for 

male patients.  Our results confirm the 

conclusions of an extended prospective 

study carried out by Rosenthal et 

al.(2022)(20) in Asia, Eastern Europe, 

Latin America, and the Middle East, 

according to which the ICU mortality rates 

is higher for female patients. These results 

will prove to be of the utmost significance 

also in the approach of complex maxillary 

and mandibular restaurations. (21)

      

        CONCLUSIONS 

        Evaluating the individual 

characteristics as risks for healthcare-

associated infections  lead to a decrease of 

the infection rates.Women were mainly 

exposed to urinary and digestive infections, 

while in men the most frequent HAI were 

the surgical site infections, respiratory 

infections and infections associated with 

therapeutic manoeuvres (central venous 

catheter)  Gender significance was 

demonstrated in a complex relation with the 

immunologic response and should target to 

specific prevention measures  for each 

gender. 
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