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Abstract. In 1989 and 1992, HIV, HBV and HCV 
serosurveys were carried out among personnel and 
patients of an Italian Psychiatric Hospital. No HIV 
cases were found. Mean annual HBV seroconversion 

rate was 0.99% in patients and 4.4% in personnel; 
HCV rate was 0.42% among patients. Although the 
nosocomial risk of bloodborne infection was low, 
efforts should be made to minimize it. 
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Health care workers (HCWs) are at risk for occupa- 
tional exposure to bloodborne infections caused by 
hepatitis B virus (HBV) [2, 14], hepatitis C virus 
(HCV) [1, 11] and human immunodeficiency virus 
(HIV) [ 10]. 

HBV has long been recognized as endemic in 
residential facilities for mentally handicapped 
persons [5, 7, 8, 15], but few data are available on 
HCV and HIV diffusion among such patients and 
staff who care for them. Moreover, most of the 
published data on HIV infection are referred to acute 
patients [12, 16, 20, 21], while, to our knowledge, no 
data are available on HIV diffusion among chronic 
psychiatric institutionalized patients. 

The objective of this study was to evaluate the 
incidence of bloodborne virus infections in a cohort 
of relatively elderly static psychiatric institutional- 
ized patients and the occupational risk of serocon- 
version among hospital staff. 

In 1989, during the HBV vaccination campaign 
in Latium region, Central Italy [3], a seroprevalence 
survey of HBV markers (HBsAg, anti-HBs, anti- 
HBc), detected by a commercially available enzyme 
immunoassay (EIA), was carried out in the long-term 
Psychiatric Hospital of Rieti, Latium. All 206 
patients and t45 HCWs (8 physicians, 108 nurses, 12 
housekeepers, 3 technicians, 5 laundry workers and 
9 'other' category) were tested. Subsequently 
residual sera were frozen (-20 °C) and stored. 

During the next three years, there was no new 
entry of long-term psychiatric patients in the hospital, 
and no other HCWs were employed. Among the 
originally enrolled individuals, 30 patients and 2 
HCWs were lost to follow-up because of death and 

58 HCWs retired: no data are available on their HBV 
and HCV sero-status. Thus, in 1992, the 176 patients 
and 85 HCWs (2 physicians, 68 nurses, 7 house- 
keepers, 1 technician, 2 laundry workers and 5 
'other' category) who were still at the hospital were 
tested for HBV and HCV markers. For HCV a com- 
mercially available second generation EIA assay was 
used; positive sera were confirmed using a second 
generation RIBA assay. At the same time, antibodies 
to HCV were determined on 1989 stored sera. 

Staff answered a questionnaire that included 
information on gender, age, number of years in occu- 
pation, their category and needlestick injury in the 
past year. For patients data on gender, age and 
number of years of hospitalization were ascertained. 

Finally, all sera collected both from patients and 
staff in 1989 and 1992 were tested anonymously and 
unlinkedly for anti-HIV antibodies by a commer- 
cially available EIA test and, if positive, confirmed 
by Western blot technique. 

HBV infection (HBV+) was defined as the 
presence of any HBV markers in subjects who were 
never vaccinated against HBV or of HBsAg and/or 
anti-HBc in those who had been vaccinated. 

The results were analyzed by Chi square statis- 
tics and, where appropriate, by Fishers' exact test; 
95% confidence intervals (CI) were calculated. 

In 1989, the numbers of HBV-positive and anti- 
HCV-positive patients were 97 (47.5%) and 22 
(10.1%), respectively;there were 10 HBsAg carriers 
(4.8%). No significant differences were found in the 
distribution of prevalences by gender, age and length 
of hospitalization. For HBV, higher prevalences were 
found in males (69/135, 51.1%), in those 40-49 years 
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of age (25/41, 60.8%), and in those with more than 
50 years in the hospital (7/11, 63.6%). 

For HCV, higher prevalences were found in 
females (10/71, 14.1%), in those more than 60 years 
of age (15/100, 15%), and in those with more than 
50 years in the hospital (2/11, 18.2%). Table 1 sum- 
marizes the HBV and HCV prevalence rates found 
among patients. No anti-HIV seropositive patients 
were detected in 1989. 

Table 1. HBV and HCV prevalences according to age and 
length of institutionalization among chronic psychiatric 
patients of Rieti Psychiatric Hospital in 1989 

N HBV+ HCV+ 
N (%) N (%) 

Age group (years) 

< 40 12 6 (50.0) 0 
40-49 41 25 (61) 3 (7.3) 
50-59 53 21 (39.6) 4 (7.5) 
/> 60 100 45 (45) 15 (15) 

Length of institutionalization (years) 

< 20 19 9 (47.4) 2 (10.5) 
20-29 62 28 (45.2) 4 (6.4) 
30-39 76 37 (48.7) 10 (13.2) 
40-49 38 16 (42.1) 4 (10.5) 
I> 50 11 7 (63.6) 2 (18.2) 

Total 206 97 (47.1) 22 (10.7) 

HBV+ = patients with any HBV marker. 
HCV+ = patients with antibodies to HCV. 

In 1992, among the 176 remaining patients, 67 
who were HBV-negative (i.e., 27 not vaccinated and 
40 vaccinated non-responders) and 158 who were 
anti-HCV-negative in 1989, were retested. There 
were 2 HBV seroconversions (anti-HBc positivity), 
both in patients who were non-responders to HBV 
vaccine, and 2 anti-HCV seroconversions. No sero- 
conversion for HIV infection occurred. The 1992 
HBV and HCV prevalences were 40.7% (84/176) and 
11.3% (20/176), respectively. The mean annual rate 
of seroconversion among the susceptible subjects was 
0.99% (95% CI: 0.11-3.54) for HBV, and 0.42% 
(95% CI: 0.05-1.5) for HCV. Patients who serocon- 
verted for HBV and anti-HCV had no history of  
blood transfusions nor of  intravenous drug abuse. 

In 1989, there were 28 (19.3%) HCWs with any 
HBV marker and 2 (1.4%) with antibody to HCV; 
4 (2.8%) were HBsAg carriers. No HCWs were 
found to be anti-HIV-positive. Higher HBV preva- 
lences were found in males (17/80, 21.3%), in those 
with more than 39 years of  age (22/105, 21%), and 
with more than 14 years of work in the hospital 
(17/82, 20.7%); however, these differences were not 
statistically significant. The two HCV subjects (1 
male and 1 female) had more than 39 years of  age, 
and 13 and 25 years of  employment,  respectively. 

Table 2 summarizes the HBV and HCV prevalence 
rates observed in 1989 among HCWs. 

Eighty-five out of 145 HCWs were still working 
in the hospital in 1992. Sixty-two of them underwent 
HBV vaccination in 1989. Among the 15 HCWs 
susceptible to HBV (6 not vaccinated and 9 vacci- 
nated non-responders), there were 2 HBV serocon- 
versions (anti-HBc positivity), one in each of the 
groups. The two seroconverters were both nurses. 
The mean HBV annual seroconversion rate was 4.4% 
(95% CI: 0-9.4). No seroconversion for HCV or HIV 
was found. The 1992 HBV and HCV prevalences 
were 22.3% (19/85) and 1.1% (1/85), respectively. 

Forty-two (49.4%) HCWs recalled at least one 
needlestick injury in the past year; 18 of them 2 -4  
times and 9 more than 4 times. Among the 15 HBV- 
susceptible HCWs,6 recalled a needlestick injury and 
2 of them were found to be HBV-positive in 1992 
versus 0/9 who did not recall a needlestick (p = 0.14, 
Fishers' exact test). 

In our study, in 1989 the prevalence of HBV infec- 
tion among the personnel of  Rieti Psychiatric 
Hospital was low as compared to hospital workers of 
other specialities in Latium [2]. However, a higher 
HBV prevalence was found among those HCWs with 
a longer length of employment: the low numbers of 
the study population possibly did not permit to reach 
a statistical significancy, Moreover ,  the 4.4% mean 
HBV annual seroconversion rate was not negligible 
compared to the 1.1% found by Petrosillo et al. [14] 
in Italian hospital workers, and was probably related 
to the high needlestick injury rate. Indeed, both the 
HBV seroconverters sustained a needlestick injury in 
the past year. 

In our survey, anti-HCV prevalence in HCWs was 
similar to that found among Italian blood donors [19] 
and no cases of  infection were documented in spite 
of the high rate of needlesticks and the 10% preva- 
lence rate of  anti-HCV-positive patients. This finding 
is consistent with the observed lower probability of 

Table 2. HBV and HCV prevalences according to age and 
length of employment among hospital personnel of Rieti 
Psychiatric Hospital in 1989 

N HBV+ HCV+ 
N (%) N (%) 

Age group (years) 

< 40 40 6 (15) 0 
i> 40 105 22 (21) 2 (1.9) 

Length of employment (years) 

< 15 63 11 (17.4) 1 (1.6) 
15 82 17 (20.7) 1 (1.2) 

Total 145 28 (19.3) 2 (1.4) 

HBV+ = health care workers with any HBV marker. 
HCV+ = health care workers with antibodies to HCV. 
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transmission of  HCV via occupational needlestick 
exposure [11] than for HBV [18], while HIV risk 
seems to be minimal [10]. 

The reports of HCV prevalence surveys in mental 
institutions are contrasting and probably mirror 
regional differences in infection rates. Chaudhary et 
al. [6] studied 264 mentally handicapped patients in 
a Canadian psychiatric facility; none of  the residents 
were positive for anti-HCV while 91% were HBsAg 
or anti-HBs positive. On the contrary, in Belgium 
different anti-HCV prevalences (11.1% and 3.3%) 
were found among patients in two mental institutions 
for children [22]. 

Among t 13 mentally handicapped outpatients with 
developmental disabilities at a center in suburban 
New York City, Levinson et al. found none to be 
anti-HCV positive [13]. Twenty-one percent of  them 
showed serologic evidence of past HBV infection on 
the basis of  HBcAb positivity and three (2.7%) were 
also HBsAg-positive. Among the 24 anti-HBc- 
positive patients, 17 (71%) had previously been insti- 
tutionalized. In Italy, Guadagnino et at. studied 97 
mentally handicapped institutionalized patients and 
40 staff members and found an 8.2% and 7.5% anti- 
HCV prevalence in the two groups, respectively [9]. 
This was higher than the 1.8% rate found in healthy 
people living in the same geographical area. 

In our study population, the 1989 HBV and HCV 
prevalences among instutionalized psychiatric 
patients were 47.1% and 10.7%, respectively. The 
lack of difference in the prevalences according to 
length of  hospitalization could be explained by an 
early acquisition of infection in past decades ( 'cohort 
effect '):  more than 20 years ago the conditions of 
promiscuity of  mentally institutionalized patients 
were so critical as to induce the government to issue 
in 1978 a law that virtually eliminated the admission 
of patients to long-term psychiatric hospitals. 

None of the new hepatitis B- and C-infected 
patients had a history of blood transfusion or intra- 
venous drug abuse. 

The difference in HBV and HCV prevalences and 
incidences among patients is probably consistent with 
the lower transmission rate of  HCV. Moreover, HBV 
is likely transmitted also through inapparent routes 
and potentially infectious excreta as saliva (i.e., 
horizontal transmission), while the transmission of 
HCV seems to be more related to a parenteral route, 
even though some recent reports have shown the 
presence of  HCV RNA also in saliva [23]. 

Several factors are associated with the high preva- 
lence of HBV and HCV infections among mentally 
institutionalized patients found in 1989. Among them 
the conditions of promiscuity and sexual transmis- 
sion could be likely in past decades, as suggested by 
other authors [17], and policies for sex education, 
instruction on the prevention of  sexually transmitted 
diseases, and access to protective devices, including 
condoms, have been proposed for psychiatric 

inpatients [17]. However,  in our study no data are 
available on sexual behaviors of patients. Efforts, 
nonetheless, should be made to improve hygienic 
conditions among these subjects and to vaccinate all 
patients and HCWs against HBV. A campaign to 
implement Universal Precautions [4] and to educate 
HCWs to prevent sharp injuries in the hospital setting 
has been launched in this residential mental institu- 
tion. 
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