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A YASSI , J KETTNER, G HAMMOND, M CHEANG, M McGILL. Effectiveness and cost-benefit of an 
influenza vaccination program for health care workers. Can J Infect Dis 1991 ;2(3) :101-
108. This study retrospectively reviewed the effectiveness of a vaccination program for hospital 
workers in a large tertiary care hospita l. quantified inOuenza- incluced absenteeism. a nd 
examined the factors determining the cost and benefits of this program. Absenteeism amoncr 
high risk hospita l workers was increased by 35% (P=0.001) during the virulent inOuenza 
epidemic of 1987-88. Benefits. measured as the value of s ick time avoided. compared with 
co ts. including materials. occupational nursing staff time, employee lime during vaccination. 
and lime lost due to adverse reactions. revealed a nel benefit of$39.23 per vaccinated employee. 
Sensitivity analyses highlighted vaccine efficacy and absenteeism due to inOuenza and adverse 
reactions to vaccination as the most important factor :with time lost due to aclver e reactions 
as much as 0 .013 clays per vaccinated employee and a vaccine efficacy of 70%. nel positive 
benefit could be achieved if inOuenza-induced absenteeism is 0.5% or greater of paid employee 
time during the epidemic season. The resu lts suggested thal lhe net cost-benefit of a hospital 
employee vaccination procrram to decrease both employee morbidity and nosocomial inOuenza 
among patients. would be increased by active promotion of the vaccination program. e pecially 
for employees in high risk areas. 
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Efficacite et rentabilite d'un programme de vaccination antigrippale 
destine au personnel de sante 
RESUME: Cette etude retrospective a examine l'cfficacite d'un programme de vaccination 
desline au personnel hospitalicr d'un crrancl etablissemenl de soins lertiaires: elle a quantifie 
l'absenteisme attribuable a Ia grippe cl exam ine les facleurs clelerminanl lcs coOls el les 
benefices clu programme. Parmi le personnel a haul risque. l'absenleisme a augmenle de 35% 
(P=O.OO 1) a u cours de l'epidem ie de grippe virulenle de 1987-88. Les avanlages (valeur de Ia 
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periode de maladie evi tee) mesures par rappor t aux coCtls (materiel, temps des infirm ieres en 
sa nte a u trava il. temps des employes du rant Ia vaccina tion el heures perdues en ra ison des 
effe ts inclesira bles) revelenl un ben efice n el de 39,23 $ pa r employe vaccine . Les ana lyses de 
sens ibilile ont monlre que l'e fficacile du vaccin et l'a bsenleisme a tlribue a Ia grippe e t aux 
effe ts indesira bles de Ia vacc ina tion cons titua ient les facieurs les plus importan ls: avec un 
nombre de journees perc! ues pour effe ts incles irables 0 . 01 3 journees par personne vaccinee et 
une efficacile du vaccin de 70 % . on peut oblen ir des benefices n e ts quand l'a bsenteisme dCt 
a Ia grippe es t egal ou superieur a 0.5% des journees payees durant Ia saison epiclem ique. 
D'apres les resulta ts . un progra mme de vaccina tion des tine au personnel hospitalier diminue 
a Ia fois Ia morbiclile parmi le personnel e l les infections nosocomia les provoquees pa r le virus 
grippa l ch ez les pa tients: sa renta bilite n eUe sera il majoree par une promotion active- surtout 
a upres du personnel oeu vranl clans des secleurs a haul risque. 

INFLUENZA CONTINUES TO BE A MAJOR CAUSE OF 

hospita lization and morbidity a mong high risk 
persons ( 1 ,2). Influenza A virus infection recurs 
a lmos t annua lly. and nos ocomia l s pread of in
flu enza is well known to occur (3-9). Although 
never unequivocally documented , these ou tbreaks 
a re thought to be perpetu a ted by s pread of the 
virus to s u sceptible hos pital sta ff. who tran smit 
the infection to pa tients (9). Lost productivity is a 
major sequela of influenza in h eal thy a dults , with 
ra tes of absenteeism among hospita l workers of 
up to 30% h aving been noted (7) . 

The efficacy of influen za vaccine is approxi
ma tely 70% in h ealthy individua ls when the vac
cine strain ma tch es the epidemic s train (10) . It 
has been s uggested tha t reduced pa tient mor
bidity a nd control of nosocomial outbreak s of in
fluenza could be accomplished by immunization 
of hospita l personnel (9) . In order to protect 
pa tients who have a high risk of s uffering s erious 
complications following influenza infection, vac
cina tion of h ealth care workers who h ave exten
s ive contact with thes e pa tients is recommended 
(2) . However , despite the ava ilability of efficacious 
vaccines known to be cost effective when admin
is tered to high risk pa tients (11.1 2). it is widely 
accepted tha t the vaccine is underemployed . Im
muniza tion of hospita l workers may be difficult 
and les s effective once an outbreak h as begun (9) ; 
this con cern highlights the need for inten s ified 
efforts prior to each influenza season. 

The a uthors documented increased absentee
is m among hospital staff at their in s titution dur
ing the influenza epidemic of 1980-81 , a nd 
recommended an influenza vaccina tion progra m 
for health care workers (13). Such a progra m was 
ins tituted in 1984, with the influenza vaccine 
offered to employees annua lly during the months 
of October and November by the ins titution 's oc
cupa tiona l h ealth depa rtment. All h ealth care 
workers were considered to be a t increased risk for 
acquis ition of influenza and were thus offered the 
vaccina tion at no cost. Due to the la rge employee 
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popula tion a t this teaching hospita l (approximate
ly 5500) , only the 800 employees working in areas 
design a ted as high risk (by virtue of the patient 
popula tion and the extent of exposure) (2) received 
focused leaching and vaccine promotion. These 
a reas (Ta ble 1) were vis ited twice by an occupa
tiona l health nurse who posted an information 
sheet describing the va ccine; her availability to 
return to a n swer questions a nd to a dmin ister the 
va ccine was also discussed with the health care 
workers pres ent. Individuals were instructed to 
make their own appointments to receive the vac
cine . 

Th e purpose of the present s tudy was: to review 
acceptance of the existing h ealth care worker vac
cination progra m; to ascertain if excess absen
teeism during the influenza season could again be 
documented; to assess the extent to which in
fluenza season ab senteeism was reduced among 
those vaccina ted; and to estima te the cost-benefit 
of this program , analyzing the fac tors that most 
influenced the results . 

SUBJECTS AND METHODS 
Employee charts in the occupational h ealth 

depa rtment were reviewed to ascerta in the ra te of 
vaccine acceptan ce for the influenza seasons of 
1984-85 to 1988-89 a s a whole and among health 
care workers designa ted at increased risk (by vir
tue of pa tient popula tion and extent of patient 
contact, according to the Centers for Disease Con
trol [CDC] guidelines [2]). The extent of ongoing 
participa tion in the vaccination program among 
those vaccinated was a lso assessed. 

The lime period of the influenza season was 
defined by a review of the number and types of 
influen za strains is ola ted from specimens (mainly 
throa t swa bs) routinely s ent from throughout the 
province to the centralized virus de tection labo
ra tory of Cadham Provincial Labora tory 1986-89. 

The is ola tes were identified in the usual manner 
(1 3) with reagents provided by the Laboratory 
Centre for Disease Control (LCDC) in Ottawa: at 
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TABLE 1 
Number of employees vaccinated and percentage acceptance of influenza vaccine in high risk and non high risk 
departments 1984-88 

1984 
Department No. % No. 
High risk departments 
Adult respiratory 19 37% 10 
Adult medicine (three wards) 36 14% 43 
Geriatrics (two ward s) 10 17% 2 
Adult ambulatory care/emergency 8 9% 7 
Adult surgery 0 0 
Pediatric medicine 0 0 
Ped iatric intensive core 0 2 
Pediatric surgery 5 21% 5 
Neonatal intensive core 2 5"/o 0 
Tota l from high risk departments 80 11% 69 
Non high risk departments 9 16 
Total vaccine rec ipients 89 85 

least on e isola te wa s s ent annually for reference 
typing to the LCDC and to th e CDC in Atlanta, 
Georgia . In 1986-87 there were only three isola tes 
of influenza A virus (influen za AITaiwan/1186-
like virus [H1N1]) documen ted . In contras t, 12 
isolates of influenza AISichuanl218 7-like virus 
(H3N2) a nd 29 isolates of influenza B intermedia te 
between influenza BlAnn Arbor l l/86-like virus 
and BIVictoria l2187-like virus were documented 
between J a nuary 1 and March 24, 1988 (Figure 
1). From within the authors' insti tution there was 
no influenza isolate in 1986-87, compared to 14 
isolated from pa rticipants and staff in the 1987-88 
season (five influenza A and nine influenza B). 
There was, therefore , only a partial ma tch between 
the vaccine offered in the a u tumn of 198 7 (which 
con tain ed influenza AILeningradl360186 and 
B I Ann Arbor I 1 I 86) and the stra ins of influenza 
virus isola ted from persons in the hospita l and the 
community in the 1987-88 winter season. 

Records for 1986-88 were available to as certain 
a bsen teeism ra tes (hours lost due to s icknes s per 
hours pa id). The 1987-88 year was chosen as the 
focus of study. The rate of hours lost per hours 
pa id in the 14 week period during the influenza 
season was compared to the eight week period 
before the outbreak, the eight weeks a fter th e 
outbreak , a nd the rest of the calenda r year. With 
few isola tes and no s ignificant morbidity in the 
community during the 1986-87 winter season, 
this year was used as a 'compa rison' year (Figure 
1) . 

Of th e 92 person s who received the vaccine in 
the fall of 1987, 52 were employed in areas con
s idered to be a t h igh risk for acquisition of influen 
za. Of these 52, pre-vaccina tion absenteeism data 
were available for all bu t two employees ; s imila rly , 
post vaccina tion data were available for all but two 
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periods. Stippled bars Isolates of irifluenza A: Solid bars 
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employees. Absenteeism data were therefore col
lected on 48 va ccinated high risk health care 
workers for both the 1986-87 s eason ('comparison 
year') and for the 'flu ' and 'non-flu ' periods in the 
1987-88 season. Their demographic and risk fac
tor profiles were compared with a random sample 
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of other employees in their departments who d id 
not receive the vaccine (n= 139). 

Absenteeism data were analyzed using a ran
domized b lock design analysis of variance to 
determine the significance of variation in rates. 
Demograph ic profile data were analyzed using x2 

and t tests as appropriate. 
The cost-benefit analysis was lim ited to con

sideration of work time lost re lated to influenza 
and/or the prevention program in addition to the 
direct costs of the program. Positive and negative 
outcomes which did not affect time lost from work 
were not considered. Thus, the important reason 
for vaccinating health care workers . ie , the poten
tial benefit to hospital patients through reduction 
of nosocomial infection and its complications. was 
not considered. nor was the cost associated with 
responding to influenza outbreaks. Because the 
vaccination program was a small ·add on' to the 
activities of the occupational health department, 
overhead and capital costs were not considered. 
Discounting of costs and benefits was not neces
sary. as they were accrued within the year of 
vaccination. 

Benefits of the influenza vaccination program 
were measured as the dollar value of sick time 
avoided by the prevention of influenza, estimated 
from the absenteeism data. The costs of the vac
cination program included: cost of time lost by 
recipients due to vaccination, and material and 
labour costs associated with the promotion and 
administration of the vaccine. Time lost due to 
adverse reactions was estimated from information 
voluntarily reported to the occupational health 
clinic. and thus represented a m inimum estimate. 
The average value of labour time was derived from 
the salary scale of general duty nurses, who com
prise the largest group of h igh risk health care 
workers . 

RESULTS 
Vaccine acceptance: Table 1 s hows the number 
and proportion of total employees who received 
vaccine in high risk and non h igh risk departments 
in each year of the program. Results show that 
acceptance rates were low (6 to 11% per year) and 
showed no consistent trend. The highest propor
tion of vaccine acceptance in any ward was 43%, 
which occurred in 1988 on one of the geriatric 
nursing wards. Further analyses revealed that the 
same individuals did not consistently receive vac
cine each year. For example, of the 146 employees 
vaccinated in 1986, 120 were first time vaccinees: 
only 26 of those vaccinated in 1986 were a lso 
vaccinated in 1987. Ofthe 92 vaccinated in 1987. 
64 were first time vaccinees, 23 were second 
timers. three were third timers and only two had 

104 

TABLE 2 
Absenteeism rates for employees in high risk depart
ments 

Absenteeism rates* 

Influenza Outbreak Other seasons p 
outbreak season 

1986-87 No 0.038 versus pre- ' flu ': 0.044 NS 

post ' flu ' : 0.036 NS 

all other: 0.034 NS 

1987-88 Yes 0.049 versus pre- ' flu ': 0.037 0.003 
post ' flu ' : 0.036 0.001 
all o ther: 0.037 0.002 

'Absenteeism was expressed as the number o f hours lost p er numbers o f 
hours paid. NS Not significant 

received vaccine in all four years of the program. 
The maximum proportion of repeat vaccinees was 
41 %, which occurred in 1988; only ll% of the 112 
employees vaccinated that year received vaccine 
for three or more consecutive years. With an an
nual staff turnover of less than 5% in this group 
of health care workers, the attrition rate from the 
vaccination program is quite high. 
Absenteeism during influenza epidemics: As 
shown in Table 2, there was a s ignificant difference 
between absenteeism rates during the 1987-88 
influenza season and the three noninfluenza 
periods in that year, with an absenteeism rate 
approximately 35% higher than either the pre-in
fluenza. post influenza or remaining periods ofthe 
year. During the corresponding calendar period of 
the previous year, in which no influenza epidemic 
occurred. no increase in absenteeism occurred. 

The increase in absenteeism for employees of 
other areas of the hospital was not as great as 
among the 800 health care workers in h igh risk 
patient care areas during the influenza epidemic 
of 1987-88. with an insignificant increase in ab
senteeism during the outbreak (0 .034 hours ab
sent per hour paid versus 0 .032 prior to the 
outbreak, 0.027 after the outbreak. and 0.025 in 
all other periods of that year) . Also, while the 
absenteeism rate among non high risk employees 
during the 1987-88 influenza season was higher 
than during the same calendar period in the pre
vious year, the difference was not statistically 
significant. 
The vaccinat ed group: An analysis was conduc
ted to assess if the 48 high risk employees who 
were vaccinated escaped the increase in absen
teeism documented for the high risk departments 
during the 1987-88 influenza season. The data 
revealed no significant difference in absenteeism 
between outbreak and nonoutbreak seasons in 
this group (0.037 during the outbreak versus 
0 .035 prior to or 0.24 post outbreak) . Although the 
numbers were too small to allow firm conclusions 
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TABLE 3 
Best estimate of benefits and costs per vaccinated 
employee 

Benefit 

0.7"/o reduction in absenteeism during 14 week period $59.70 
(3.8 h per vaccinated employee at S 15. 72/h) 

Total 

Costs 

Vaccine materials 

$59.70 

Vaccine $2.25 
Syringe needle, etc 0.25 

Promotion time of occupational nurse (0.3 h x S 17 .60) 5.27 
Administration of vaccine by occupational nurse 5.87 

(
1
/3 h X $17.60) 

Average time lost by vaccinated employee 
During administration (0.33 h x S 15.71) 5.25 
Due to adverse reaction (0.013 day x 7.75 h x $15.71) 1.58 

Total 20.47 
Net benefit per vaccinated employee 39.23 
The model assumes that 10% of employees were vaccinated 

(63% power to detect a 0.01 drop in absenteeism 
ra te, alpha=0.05, one-tailed), it is noteworthy that 
the rate of absenteeism among those vaccinated 
was lower during the 1987-88 influenza season 
(0.037) than for the corresponding period in the 
previous year (0.046) when no influenza outbreak 
was documented. 

It was found that vaccinated h ealth care work
ers did not differ significantly from others in their 
departments by gender (95% versus 97 .1% 
female), marital status (62.5% versus 55.4% mar
ried). number of children at home (0.9 versus 1.3), 
or history of relevant chronic diseases, although 
the vaccinated group was slightly older (mean age 
37 .2 versus 34.2 years, P=0.044). 
Ben efits and costs: Estimates of benefits and cost 
per vaccinated employee (based on the 1987-88 
influenza season data) are shown in Ta ble 3. Em
ployees in high risk departments had a 4.9% 
absenteeism rate during the 1987-88 influenza 
period (14 weeks) compared with 3. 7% throughout 
the rest of the 1987-88 year, and 3.8% during the 
corresponding 14 week period in 1986-87 when 
there was no influenza outbreak. Thus it was 
estimated that absenteeism could have been re
duced by approximately 1% (4.9% to 3.8%) during 
the 1987-88 influenza period had influenza been 
complete ly prevented. At a vaccine efficacy of 70%, 
each employee vaccinated would be expected to 
reduce his or her sick time by 0.70% (1 %x0.70) of 
the total time worked during the 14 week 'flu 
period'. At 38.75 h/week per employee, the es
timated time of sickness saved per vaccinated 
employee is 38.75 h/week x 14 weeks x 0.007 
(absenteeism reduction) = 3.8 h . At an average pay 
value of$15.72/h (for a general duly nurse II with 
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three years of seniority) , this represents an average 
expected benefit of$59.70 (3.8 h x $15.72/h) per 
vaccinated employee. 

Direct costs associated with vaccine adminis
tration included costs of materials for each vac
cination, ($2.25 for the vaccine and $0.25 for the 
needle, syringe , swabs, etc) totaling $2.50, as well 
as an estimated 20 m ins of the occupational 
health nurse's time for each vaccinated employee 
(including preparation, travel within the hospital, 
charting and filing). representing a cost of $5.87 
(
1 / s h x $17.60/h) per vaccinated employee. The 

only fixed annual cost of the program considered 
was that of the two promotion visits by the oc
cupational health nurse to the 32 high risk wards. 
The estimated total lime spent to promote the 
program was 45 mins per ward, or 24 h total. At 
$17.60/h, the cost of the occupational nurse 's 
time was $422.00, or $5.27 per vaccinated em
ployee. 

At an estimated 20 mins lost from work duties 
for the recipient for the vaccination process (travel 
from work assignment, completion of brief health 
questionnaire, interview. informed consent and 
vaccination). the cost component of vaccine 
administration was estimated at $5.25 (1/3 h x 
$15 .716/h) per vaccinated employee. Of 412 
employees receiving the vaccine during 1984-87, 
32 reported adverse reactions resulting in a total 
of 22 days off work Using these data, 0.05 
(22/412) days were lost following vaccination. 
This is the same post vaccination absenteeism 
rate recently reported from a hospital employee 
influenza vaccination program in Vancouver (14) . 
Thus the lost time attributable to adverse vaccine 
reaction is 0.013 days (0.05-0 .037 baseline days 
in the pre- influenza period) resulting in a cost of 
$1.58 (0.013 days x 7.75 h x $15 .716/h) per 
vaccinated employee. 
Cost-benefit analysis : As shown in Table 3, at an 
acceptance rate of 10%, the benefits and costs per 
vaccinated employee are $59 .70 and $20.47. 
respectively, for a net benefit of $39.23 (appendix 
1 for cost-ben efit formula). If a ll 800 employees in 
the designated high risk areas were given the 
influenza vaccine (ie, 100% acceptance) with no 
change in promotion costs, the net. benefit per 
vaccinated employee would be $43.98, yielding a 
total benefit of $35,182.59. 

Sensitivity analyses of the variable cost com
ponents show that net savings per vaccinated 
employee could fall from $39.23 to $9.38 if only 
one-half of the excess influenza season absen
teeism were prevented by vaccination or if absen
teeism reduction of this magnitude occurred every 
other year (Table 4) . Alternatively. it would rise to 
$47.75 if vaccine efficacy were increased from 70 
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TABLE 4 
Univariate sensitivity analyses of major benefits and cost determinants 

Best Other 
estimate estimates 

Net benefit per vaccinated employee 
(at 10% acceptance rate) 

Total net benefit for 800 vaccinated 
employees (100% acceptance) 

Benefits- sick time saved at $15.76/ h 
Absenteeism rote 1.0% $39.23 $35,182.59 

due to influenza 0.75% 24.30 23,243.25 

0.50% 9.38 11,303.91 

0.25% -5.55 -635.43 

Vaccine efficacy 70% 39.23 35,182.59 

80% 47.75 42,005.07 

60% 30.70 28,360.11 

Costs 
Vaccine materials @ $2.50 39.23 35,182.59 

@ $5 36.73 33,182.59 
@$10 31.73 29,182.59 

Nurse time during 20mins 39.23 35,182.59 
administration of 10mins 44.78 39,625.26 
the vaccine 30 mins 33.67 30.739 93 

Time lost due to 0.013 days 39.23 35,182 59 
adverse reaction 0.005 days 40.20 35,96231 

0.05 days 34.72 31.576.43 
0.10 days 28.63 26,703.23 

TABLE 5 
Three-way sensitivity analyses of net benefits per vaccinated employee 

Absenteeism 0.2 days* lost due to adverse reaction 
due to influenza Vaccine efficacy 
(days) 60% 70% 80% 
0.01 7.92 16.44 24.97 
0.0075 -4.88 0.52 7.92 
0.005 -17.67 - 13.40 9.1 4 

0.0025 -30.46 -28.33 -26.20 
·per vaccinated employee 

TABLE 6 

0.013 days* lost due to adverse reaction 

Vaccine efficac y 

60% 
30.70 
10.16 
-2.64 

-15.43 

70% 

39.23 
16.55 

1.63 
-13.30 

80% 

47.75 
22.95 
5.89 

-11 .16 

Two-way sensitivity analysis of net benefits per vaccinated employee and total program net benefit for a study of 
vaccination acceptance rates among 800 high risk health care workers 

10% acceptance 

Per emp loyee* Total t 

Costs of program $422 $39.23 $3138 10 
Promotion (x5) $2112 $18.11 $1 448.50 

(x 10) $4220 -$8.29 -$663.50 
'Net benefit per vaccinated employee. ' Total program net benefit 

to 80%. Even if 20% of vaccinated employees 
experienced an adverse r eaction resulting in one 
day lost from work, there would still be a net 
benefit of $16.44 per vaccinated employee . 

The variables which impact most on the cost
benefit analysis are: estimated absenteeism due to 
in fluenza, the efficacy of th e vaccine, estimated 
absenteeism due to adverse reactions to the vac
cine, acceptance rate, and promotion costs. 

A three-way sensitivity analysis shows that if 
lime lost due to adverse reactions is as low as 
0 .013 days, net positive benefits can be achieved 
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50% acceptance 100% acceptance 

Per employee* Total t Per em lo ee* Totalt 

$43.45 $17 ,380.10 $43.98 $35,182.59 

$39.23 $15,690.50 $41.87 $33.492.99 

$33.95 $13,578.50 $39.23 $31.380.99 

at al l but the lowest estimates of rates of influenza 
absenteeism and vaccine efficacy (Table 5). Even 
if lime lost due to adverse reactions were as h igh 
as 0.02 days per vaccinated employee (20% of 
vaccinations, one day per adverse vaccination) , 
ne t positive benefits could be achieved with vac
cine efficacy in the range of 60 to 80% if the 
increase in absenteeism rate due to influenza is 
1.00%. 

Another sensitivity analysis indicates that even 
large increases in the cost of promotion wou ld be 
worthwhile, if improved acceptance could be 
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achieved (Table 6). Thus. if spending 10 times the 
rate ($4220) on promotion resulted in a fivefold 
increase in acceptance (from 10 to 50%). the net 
benefit per vaccinated employee would fall from 
$39.23 to $33 .95, but the total net benefit would 
rise from $3138.00 to $15,690.50, because a 
larger number of employees would be vac
cinated . 

DISCUSSION 
This study was conducted to provide informa

tion which would assist in the formulation of 
policy for influenza vaccination of hospital 
employees. and specifically to determine whether 
vaccination of health care workers at high risk of 
acquiring influenza because of the type of patients 
they work with and the extent of exposure to these 
patients. will result in net savings to hospitals by 
reducing costs associated with employee absen
teeism. In the absence of a controlled trial to 
demonstrate the effectiveness of reducing hospital 
employee absenteeism by influenza vaccination, 
the potential benefits can only be estimated in
directly - as in this study - using retrospective 
data. The magnitude of the increase in absen
teeism during the 1987-88 influenza season com
pared to prior to the 'flu outbreak, after the 
outbreak. or at other limes of the year, was ap
proximately 35%. While the vaccinated group was 
small , the absenteeism rate for vaccinated health 
care workers working in high risk areas was con
siderably lower than the overall rate in their 
departments. The estimates of the reduction in 
absenteeism among vaccinated employees are 
most likely lower than what could be expected 
during an epidemic for which there was a better 
match of vaccine to actual influenza strains. 

Estimates from available data indicated a 
$39.23 net benefit per vaccinated employee in the 
influenza epidemic year studied. If all 800 em
ployees in the designated high risk areas had been 
vaccinated (with no change in program costs). a 
total net benefit of $35,182.59 could have been 
realized that year. Because the value of 'unused' 
sick time is not returned to the employee, and if 
replacement nurses are hired to staff the wards 
affected by absenteeism, the calculated net benefit 
value could represent a true cost saving. 

Aside from th e potential benefit to the hospital 
and the community, the reduced absenteeism 
suggested by these data likely indicates reduced 
morbidity for vaccinated employees. Despite the 
high prevalence of minor vaccine side effects 
reported elsewhere ( 14). this result should still 
represent a net benefit to the employee. 

Moreover, a h ealth care worker vaccination pro
gram holds potential for reduced nosocomial in-
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fluenza in hospital patients. (This latter benefit 
may be a more important consideration than the 
potential cost savings from employee absenteeism 
alone, and vaccination of health care workers 
could be justified even if the vaccination program 
had a net cost.) 

Employees without direct patient contact (ie. 
working in non h igh risk areas) had a slightly 
elevated absenteeism rate during the 1987-88 in
fluenza season. However, it was not significantly 
higher than during the pre-influenza period . and 
was only a borderline increase in comparison with 
the post influenza period and other periods of the 
year. This finding suggests that prevention of in
fluenza infection among hospital staff can be 
made more efficient by selective targeting of 
preventive strategies towards high risk health care 
workers who, in any case, are more important to 
target with respect to decreasing potential for 
nosocomial spread. 

In the future, targeting of preventive strategies 
among hospital staff (vaccine and/ or antiviral 
drugs) may also be more selective if timely surveil
lance programs could indicate whether a virulent 
subtype is likely to be circulating in the com
munity that year. For example, retrospective ob
servations of ongoing surveillance in the United 
States indicate that since 1968-69, the highest 
excess mortality due to pneumonia and influenza 
has been associated with influenza A/H3N2 
viruses (15). suggesting increased virulence. The 
observation of excess staff absenteeism in the 
authors' institution in the influenza seasons of 
1980-81 (13) and in 1987-88 (present study). 
when influenza A/H3N2 viruses were 
predominant, is consistent with this concept, a l
though influenza B was a lso detected in the !alter 
influenza period. It is also noted that the efficacy 
of the vaccine, influenced by the degree of match 
between influenza strain and vaccine, affects the 
cost-benefit of the program. For the present, 
hospitals should plan for annual vaccination 
programs, as influenza epidemics and virulence 
cannot be predicted with accuracy. 

Despite the availability of free influenza vac
cine, an average of less than 10% of health care 
workers in high risk areas accepted vaccine in any 
of the years of the program; at most only 41% were 
repeat vaccinees, and never more than 11% of 
those vaccinated received vaccine in more than 
two consecutive years. The data indicate both low 
acceptance rates and high attrition rates for the 
current program. The manner in which the pro
gram is delivered and, particularly, the extent of 
its promotion, clearly play a role. Schiefele and 
colleagues (14) reported an acceptance rate 
greater than 50% among hospital employees. 
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APPENDIX 1 
Calculation of net benefit per vaccinated employee in dollars 

(Absenteeism rote due to influenza) x (Vaccine efficacy) x ('Flu period in weeks) x (Hours worked per week) x (Average hourly wage of VEl 

SUBTRACT 

((Hours lost due to adverse reac tion) + (Hours lost during vaccination)) x (Average hourly wage of VEl 
+ ((Hours spent by OHN per VEl + (Hours spent by OHN to p romote program per VE)) x (Average hourly wage of OHNJ 

+ (Cost of each vaccine) + (Cost of other materials per vaccination) 

OHN Occupational health nurse: VE Vaccinated employee 

Their methods of promotion included not only 
general notices but also individual memos a nd 
information meetings . Other h ealth care worker 
vaccination programs suggest greater efficiency by 
using mobile vaccination carts to decrease time 
lost related to vaccine administration (personal 
communication) and Nichol et al (16) illustrated 
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