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ABSTRACT

The 3,018 persons who were in continuous employment in ?-.Health
Authority from April 1974 to March 1976 formed the ‘POPUIatlon for
the study of independent variables, metric and non—metn.c, on the two
dependent variables, ‘number of spells’ and ‘days of aos.ent:e’. The
independent metric variables were age and length of service and the
non-metric ones were sex, marital status, type of job (full or pait-time),
method of payment (weekly or monthly). .

Because analysis of cowariance could not determine whether inter-
actions between metric and non-metric variedles or between two metric
varizbles had a significant effect, additional information was ootained
from a multiple regression enalysis with dummy variables. - |

In this study, the effect of age on doth the indicators of sickness
absence (number of spells and days of 2bsence) is not strong. Other
varizbles rarely recched the 37 significance level, suggesting that any

such effect is either very slight or mey be due to random variations.
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INTRODUCTION

s m work is a complex phenomenon which may depend
irectly related to illness.  These factors may be sociall’2
soncer the organisations in which people work3, or may be ecen-

o ic OF personal‘. A study of sickness absence ratesS showed

3‘ c;istence of fferences petween various groups studied, even after

unt the effects of age, sex, meritz] status and type of

raking int0 2cco

job. However, differences in sickness absence rates between groups
sometimes BiVe ? folse impression, especizlly if the values 2rc besed on
smzll numbers of employees®, 2nd since it is not possiblc to submit the
ickness absence rafes directly to statistical anelysis,

comparison Of st
difficult.

their interpretation is

Anzlysis of covariance Wes uscd in this study to exemine the effects
of the independent variables (2ge, s€X, length of service, marital status,
type of job and method of payment) on the dependent yerizbles (totel
number of spells of absence and total days lost) to show whether or not

observed differences were statisticelly significant.

METHOD

The study population comprised those employees (3018) in cont-
nous employment throughout the years April 1974 to March 1976 from
‘!“' total of 7995 persons wWho worked for » Health Authority at some
time during the two years. There were no significant differences bet-
ween the two years of the study in respect of the total number of spells
;:bm“ and thC‘ total number of days lost by the employees®.
' "”ms:‘x‘;;’.l’?l’ulf-tlon ?vas then classified into three main groups which
i “;V.lded into nine catagories of work, each of which was ﬁ'xrthet
Each gr?dclmo Se_Vfr?J .gradcs giving 2 total of 24 grades (se€ F.'S.- 1.
im‘)'mal‘e ?W:s divided into five 2ge groups and each age group dfvtded
™ fcmalen fel"n.z.le. The female employees were further subdwld-cd
e fm"m‘d. full-time, female single full-time, femzle married
°mplom; ;em*'-lc single part-time and female unknown. The mzle

re all fyll-time and were not classified by merital stafus

becayge
for 489/ of them this was not known.
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[n osder to determine for each grade which of the independent

. arizbles-28¢ and length of service, and independent non-metric
mcfrlcles _cex, merital status, type of job (full or part-time), and method
verizD ment (weekly or monthly), had 2 significant effect on the total
. p:ir of spells of 2bsence and totel nimber of days lost by 2n employ-
numthe following procedure was 2dopted. Initially, an analysis of coy—
::;moe wes carried out, to determine whether any of the metric varai-
aoles, or interactions between pzirs of non-metric varizbles had 2 signi-
ficent effect on the number of spells 2nd days lost. This technique could
not, however, determine whether interactions between metric and non
metric veriables or batween two metric variables had 2 significant effect.
It wes decided, therefore, that if the result from the anzalysis of covari-
ance showed 2 significant effect in both metric and non-metric variables
then 2 multiple regression 2nalysis with dummy variables?,8 would be
performed. This would give the additional information as to whether
there wes 2 significant interaction between the metric and non—metric
verizbles. The same procedure was used to test the effect of occupa-
tion (grade) on the total number of spells and days lost.

Initizlly, the 24 grades were tested together to determine if there was
an effect of occupation, then the grades within each of the three groups
Were tested to see if the effect was still present between similar occup-
ations. The grades within those seven cateegories having two or more
8tedes were then tested to see if the effect continued between the “more”
similzy OcCupztions. If the first znalysis revealed a significant inde-
pendent vgia ple (2ge, sex, marital stztus, type of job, method of payment,

. .length of service) then this varizble was used 2s an independnt vzrizble
In the seconq analysis.

num;:l:hofugh the distributions both of the nlln.lber of spells ?..nd of the
ariznce ?‘;ddays '°5.t was skewed, the parametric tests (analysis of cov—f
both me;.:' fegression) were chosen beczuse they showed .the effects o
iableg Wer:: &nd non-metric vzrizbles in the same analysis. ‘The var-
' fot transformed because Froggett? hed found, using 2 sim-
i thet this hed no importznt effect on the results and intro-
“omplicetions in their practiczl interpretation.
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istributi 3018 em ;
Table 1 shows the distribution of the mployees in copg,

uous employment by sex, merital status, type of jf’b a:nd Methog o
payment for each of the twenty—four gardes shown in Fig, |. Table 5
shows the significance Jevels of the rt?sults‘of the znalyses of CoVarianeg
i Zine the dependent variable ‘number of spells’ for each of
the idependent variables teken separately. Table .3 shows  the sjgn;_
ficance levels of the results of the analyses of covariance and Tegression
for the dependent variable ‘number of days lost’ for each of the indep-

endent variables taken separately.

Both of these tables are then summezrised in Table 4 in terms of the
number of grades in which a significant result was obtained for each of
the six independent variables separately. Table 5 shows the signi-
cance levels of the results of further analyses of covariance by the regres-
sion method where age and grade were considered together as two inde-
pendent variables and the effects on the dependent variables (number
of spells and number of days) were examined separately. Altogether
196 analyses were performed.

DISCUSSION

Previous studies 11,12,13,14 have emphesised the effect of occup-
ation on sickness absence. This is supported by the findings in table 5
whete 2 highly significant difference (p< .001) is shown between the 24
grades of the study for both number of spells and number of days lost.
When the employees were considered within the three groups (see Fig-
1) of Administrative, Ancillery and Nursing, the effect of grade on the
number of days lost was less marked, being not significant in the first of
these groups and less highly significant in the second. The effect of
28 Is highly significant (p< :001) for the 24 grades but is not signifi-
:;m for grades within eiher the Adminsitrative or Ancillary groups:
N ::: at:; irades of any one category were considered the effect of ik

‘8¢ Was diminisheq when applied to the number of d2ys lost

in that only ¢ :
e y »\{o of seven Categories was grade significant and 2° "
gnificant iy any of the categories
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Table 1 Distribution of the Employees in Continuous Employment for
1974—76 by Grades and other Variables

/ ST AL B n
= Other Variables > ¢ - ¢, ; o
/—’— .
Marital Type of  Method of Age in Length of
Grade Sex Status Job Payment Years Secvice
o
% ‘8 = :5 ':: § o -
) = = 2 o = 4 % 8 3
FERE T EERNIEE
T 1 2 25 34 14 50 2 2 50 483 2059 8.5 2-36
g 2 32 285 24 58 19 127 79 238 415 18-T2 4.5 2-33
g 3 — S 49 2 5 46 42 9 48.0 19T 7.0 —I9
g 4 4 19 33 6 5T 5 6 13551870 52 2N
g 5 32 92 92 16 T4 50 124 — 450 17-73 5.1 2-26
& 62" 23 13 34 . 2 43.5 21—64 5.0 2—%
g 1 — 137 1271 8 36 100 137 — 52.2 23-73 53 254
g8 6 13200 3090112 520215 326 .41 45. ly=D3 4.5 246
g 9 17 74 5T 25 T 2 9 — 50.8 20—64 5.9 2-30
er.10 59 — 30 59 — S1 8 46.3 22—69 1.0 2—30
g1l 65 £— 38 7 6 — 64 1 533 18—64 6.9 2—30
12 ‘93 — - $2 42 9 — 91 2 5.7 216 58 —2
gr.13 25 44 26 18 67 2 2 67 45.0 2y—68 12.3 2—4l
e 14 — 126 106 20 114 12 2 124 39.5 22—62 7.1 230
e 15 76 211 151 66 228 59 155 132 35.4 2.—68 5.8 25l
e16 18 102 85 15 43 717 9 26 358 20—66 4.1 22
17 — 25 22 3 s 20 11 14 43.3 26—60 4.4 22
£18 10 15 9 . 4 25 = 20 ... 4 48.0. 2p—62 13.6 3D
g.19 25 235 192 29 122 138 214 46 44.5 10—64 6.6 237
&2 — 10 8 2 1 9 9 1 32.5 2055 4.2 210
gr. 21 7 114 3 118 121 — 1 120 19.4 18—40 2.9 2—4
&2 — 10 — 10 10 — — 10 330 1843 23 23
23 4 39 303 30 70 263 202 41 4.5 18—65 4.5 223
U 4 24 164 10 43 175 206 2 313 18—6 42 235
Mms 2145 496 1624 1394 2119 899 42.3 16..73 u
T
& (3018) 2641 (3018) 30.18
Missing Vajue 378 e
Tol 3015 3018 3018 3018 B
Mo 018 LI MR
(=) No Employees
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¢ nificance Values (p <0.05) derived from the Analysis of covarience apq
Signi pendent variable (age, length of service,

pe of job and method of payment on total nfimber of

p—
Bl f independent variabl
o nden
Grade  Employees Siguificance: valueo independent: vacishles
z \
Length Marital Type Method
Age of sex status of of
service job payment
Fi A | 52 n.s ns b ns —_ —
gr. 2 318 (d) n.s (@) ns (b) ©
gr. 3 51 ns ns —_ = — ns
gr. 4 62 n.s ns ns n.s —_ i,
gr. 5 12n ns n.s n.s (@ ns —_—
gr. 6 36 n.s n.s — — ns —
gr. 7 138 © ns — ns ns —_
gr. 8 328 © @ ns (@) n.s —
gr. 9 91 (b) n.s n.s ns ns -
gr. 10 50 n.s n.s — n.s - n.s
&r. 11 65 (c) ns —_— n.s — oo
gr. 12 93 n.s ns e ns .
gr. 13 60 (b) ns n.s ns - _
gr. 14 126 n.s ik _ "
gr. 15 288 ns fis il » e B
gr. 16 120 (b) o ' n.s n.s n.s
o ns n.s i i
gr. 17 25 e g h ns n.s
. - n. .
gr 18 25 s - . s ns
gr. 19 260 @ i o = - —
gr. 20 10 ' s n.s n.s n.s
s ns ns
gr. 21 121 i - - oE —
K] ns
gr. 22 10 n.s -— —— _
n.s n.s
gr. 23 333 @ n. - — — —
.S
gr. 24 218 @ s - n.s n.s n.s
; - ns . =
Nfimber of grades 2 s
suitable to ¢ g 2n 12 8

18 13
W\

@ > 0,05 o>
5 P~ 0.02
© > 9., P> 0.00) 5
(=)  This variable wag 5o, used (:1) th
e
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Table 3

 dance Value ! (p<0.05) d rived from the analysis of convariance and
The S':: for the effect of any one independent variable (age, length of service,

il status, P of job and method of payment on total number of days
sex,
ot fO€ each grade.

SN No. of Significance vajue of Independent Variables
" Grade ~ Employees .
Length Marital Type Method

Age of Sex Status of of

service 3 Job Payment
j 1 52 n.s n.s n.s n.s —_ —_
| gr. 2 318 n.s n.s n.s n.s n.s @)
. gr. 3 51 n.s n.s — — — n.s
g 4 62 ©) n.s n.s n.s — —_
gr. S 124 n.s n.s n.s n.s n.s —
g 6 36 n.s n.s — — n.s —
g 7 137 ‘ns n.s — n.s ns —
gr. 8 327 n.s n.s n.s @) ns -
g 9 91 n.s () n.s (b) n.s —
k. 10 59 n.e n.s - n.s — n.s
&1l 65 n.s n.s — n.s — —
gr. 12 93 n.s n.s - n.s - —
el 69 n.s n.s n.s ns — —
g: :: 126 n.s n.s _— n.s n.s -
o 287 n.s n.s n.s @) n.s n.s
& 17 120 n.s n.s n.s n.s n.s n.s
g 18 25 (b) ns —_ — n.s n.s
{ & 1 25 n.s n.s n.s - -— =
& 20 % n.s n.s n.s n.s n.s n.s
oYy 10 ns n.s — - — =
& 121 n.s n.s n.s —_ - -
&3 10 n.s n.s — —- —_ =
oy 333 n.s n.s s n.s n.s ns
218 n.s n.s s n.s ns ot

ber of grad
Ultah), To ¢ 24 24 12 18 13 8
ng "
(a) Not Significan,

0.055 0.02

0.00> o
This Varig

(b)  0.02> p>0.01
(d) p <0.001
ble was nop used in the analysis for that particular grade,

0.001
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Table 4 Mty
ith significant (P <0.05) effects between deperident variabje
Nfimber of grades Wi lost) and independent variables
umber of days
(numw Of SPeﬂs' n
Numbet Dependent Variables
I ,.l endent Of Grad&ﬁ —— —_—
Variables Tested Total No. Total No.
of spells of days lost
2
ic 10
Length of Service 1 1
Sex 12 2 0
Marital Status 17 2 3
Type of Job 13 1 0
Method of Payment 8 5 S 1
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- Table 5

nce Values from Analysis of Covariance for Effect of Independent Vari-

significd :
ables (Grade and Age) on Depencent Variables (Number of Spells and Number

of Days Lost

= ; - ‘
£ epcndent Variables
Independent Variables
No. of  No. of
Spejls Days lost

e
Between the 24 grades :
24 graces teeethet d d
Age d d
Between the grades of one group :
" Administrative & clerical (3 grades together c ¢
Aee d n.s
Ancillary (9 grades together) d c
Age d ns
Nursing (12 grades together) d d
Age d d
Between the grades of one category :
Administrative & clerical (3 grades together) c n.s
Age d n.s
Catering (2 grades together) a ns
Age c n.s
Domestic (3 grades together) c c
Age d n
Maintenance (2 grades together) b n.s
Age c n.s
Qualiﬁeq nurses (8 grades together) d R
Age e d ns
Student/pupil nurses (2 gradgs together) B8 ni
Age a n.s
Utiualified nurses (2 grades together. o4 >
© Age podf s d n.s
% e L
not si’iificant
a = 0.05>p>0.02
b =0.02>p>0.01
: = 0.01> p> 0.001

P <0.001
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— category were considered for the number

one '
- When-the grades of any . itk significant although all were

¢ comparison ign! .
of spells, t\:o of ;h However, the Jevels of .SIgmﬁcance were not as high
significant Tor age.. " eV

; s were combined together. Tables 2 él?d 3 show quite ,
as when 211 grades » fairly weak effect on sickness absence

.t 0 has, in facty ; - . o
. th\ih:ngindividual gredes are exemined, the g poslinios ol
t:cmtlsz; only 10 out of 24 grades for numberof spells, and in only two
can

grades for number of days Jost. Inall case.s the association was negative
implying the younger the employee the lflgher the number of spells.
The effects of length of service, seX, merital status, are even weaker,
with few of the grad having shown any statistical significance. In
faot, out of 48 comparisons only 12 showed significant results.

The perfounance of relatively lerge unmbers of statistical tests
increases the likelihood of a significant result due to random variation
alone. Under these circumstances & more stringent level of significance

is reccmmer.ded. Even the fzirly modest change of the level of signi-
ficance to 0.01 would have the effect of removing from Table 4 the
effects of sex, marital status and type of job, leaving only three signifi-
cant analyses, and reducing to 6 + 1 the effect of age.

CONCLUSIONS

These findings sy
: : ggest that the effect of : o
/ age is
- Ot a5 strorig as had peeq e ge on sickness absence

using a similar apalys; ght from earlier studies. Froggatt10,

Wi SiCkmss. ab)sles, also showed a negative but weak eassociation

Service, sex, marita] stlal,:e &nd age. Other variables such as length of
? us, t :

Teached the 59/ ype of job and method of paymen thaiely

le :
vel Suggesting that any such effcct is very
dom variation,

¢ |

: significance
slight oy may be dye tq 1an

This Perer is b
. 2sed on 2 thes; .
degree of Ph, (pe hesis submitteq by one of us (H.J.J.) for

Udiversity of Manchester
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