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THE EFFECT OF SAMPLE SELECTION ON 
THE BEHAVIOUR OF THE PERIODONTAL INDEX 
IN RHEUMATOID ARTHRITIS 

EVA HELMINEN-PAKKALA 

The effect of the selection of material on the periodontal index (PDI-M). determined for 
93 rheumatoid (RA) males aged 15-44 years and 100 RA females aged 15-67 years 
(Material I), was investigated on the basis of general dental conditions in 337 RA males 
aged 1 5 4 4  years and 751 RA females aged 15-73 years (Material 11), from which 
Material I had originated. The results were compared with corresponding findings in non- 
rheumatoids (NRA). In NRA, Material I consisted of 124 males aged 15-64 years and 129 
females aged 15-63 years and Material I1 of 355 males and 677 females aged 1 5 4  
years. 

In the males, at limit values PDI-M = 2 and 3, the relationship between PDI-M scores 
in RA and NRA was not influenced by the selection of material. At limit value PDI-M = 4, 
the marked selection in RA had, in Material I, led to a smaller difference between RA 
and NRA than might otherwise have been present. In the females, at limit values PDI-M =2 
and 3, the differences observed in Material I decreased when Material I1 was considered. 
Beyond limit value PDI-M = 3, the greater selection of material in NRA than in RA had 
led to a situation which was the opposite of those encountered previously. 

In an earlier study (Helminen-Pakkala, 1971b) attention was given to 
the distorting effect of sample selection on the scores of the periodontal 
index (PDI-M)* in a dentulous group (Material I) obtained from an initial 
material (Material 11) with varying dental conditions. In that particular case, 
i.e. in a group of )>normal)) subjects used as non-rheumatoid (NRA) controls 
in the study of periodontal conditions in rheumatoid arthritis** it was found 
that the distortion of scores having been greater in the females than in the 

* Modification of Ramfjord's (1959) PDI (Helminen-Pakkala, 1968). 
** Diagnosed according to the criteria of the American Rheumatism Association (ARA) 

(McEwen, 1966). 

Received for publication, June 9, 1972. 



I1 lost frotii the iiivestigation ouiiig to  ederitu1ous;liess a i i d  renio\-nblc prwtli(1- 
sis beer1 iiicliiiletl in the study. 

Tlit. ohservation of PDI-31 in  the rheiiinatoid (RX) subjects (flc~lniim~/i- 
I’crkktr/a, 1971a) revraled, in the first place, a different relatioilship Lieti\-ec‘n 
t h e  swrc-: of PDI-I1 in males arid feiiinles from tliot found in NRX, :tiid 

)iidly. lmwr score:; in R A  than in N R A  in a number of instances, t l i i i  
ftaatiire btsiiig particularly 1)ruiiotiticed in tlie females. In vicis of t l i c s  r t w ! t >  
of t l i c  prr\-ioiis in\-estigatioii 011 t lie effwt of sample selection (Mclnt int,rT- 
P t r X . h d o ,  197111) as well as of the fact that a different selection of iiiatrrinl 
liad takrri place in €LA and N R X  (I-lelrrzinerL-PaX.~aZa, 1971 a), it ~w con- 
siderc:d important to $,tttdy- the effect of this factor on the  findings for PDI-\l 
in RA a i d ,  in particidar, any infliienc~r it may liave Iiad on tlie relatioiisliili 
of fintliiigs for YDI-11 in KX t i r i d  NRA. 
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.lIedian An a lysis 

The median analysis (Helminen-Pakkala, 1971b) was based on the following 
hypotheses : 

1. In Material 11, for subjects with natural teeth only, the PDI-M observa- 
tions in the various age groups would be on the same level as in Material I. 

2. In Material 11, for subjects with partial prosthesis as supplement to 
the natural dentition or with total prosthesis/being edentulous in one or 
both j a w ,  all PDI-M observations in a given age group would be above the 
niedian of this group. 

Table I sho~\-s the age and sex distribution of RA of Materials I and I1 
considered for the purpose of median analysis. Also the percentages of 
RA in Material I1 li-earing removable prosthesis/being edentulous without 
prosthesis are presented forming, together with the ordered observations 
of PDI-)I in age groups of Material I, the basis for determination of the 
iiiedian values of PDI->I in Material 11. In order to facilitate comparison 
of findings in RA and NRA, previously reported data in NRA (Helminen- 
Pakkala, 19'ilb) are also included in this table as T\-ell as in all other tables 
of the present text. 

Probit A Ti alysis 

Probit anal+ (Finney, 1952) was based on the following hypotheses: 

1. In Material 11, among subjects having natural teeth only, the percentile 
distribution of PDI-$1 scores within a given age group I\-ould be the same as 
in Material I. 

2. In Material 11, subjects with natural teeth and partial prosthesis would 
be in possession of a mininii PDI-Rl = 3. Within a given age group the 
percentile distribntion of PDI-A1 scores 2 4 would be the same as in Ma- 
terial 1. 

3. In Material 11, subjects .i\-ith total prosthesisjbeing totally edentulous 
in one or both ja,\-s woiild be in possession of a minimi PDI-A1 = 4. 

For the piirpose of probit anal\-sis the RX subjects of Material I xere 
divided according to order of age as far as possible into groups of twenty, 
the subjects of AInterial I1 into groups corresponding in age to those of 
3Iaterial I. In RAI, for the analysis of JIaterial I, 80 males aged 15-548 years 
and 100 feinalw aged 15-67 years were thus available, while Material 11 
inrol\-ed 249 nialw aged 15-54 years and '751 fenides aged 15-73 years. 
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Table I. 
i lge  and sex distribution of RA and N R A  in Mcrterials I and I I  f o r  the purpose of median 
nntrlysis; percentages of RA and .NRA with r-emovable prosthesislbeing ederitulous in 

one or both jaws 

A ~ P  group 
- _ -  

1; 19 
20 24 
2 j  29 
30 34 
3: 39 
40 44 
4; 49 
50 54 
55 30 
60 04 

1 5  I9 
20 24 
25 29 
3 0  .i4 
13 10 
40 44 
4 i  4 Y  
50 54. 
53 59 
60 64 

Material I1 

Investigated 
dentulous 
subjects 
(Material I) 

RA NRA 
~- -- 

11 20 
9 15 

12 19 
7 14 

13 16 
7 11 

11 9 
11 9 
4 4  
8 7  

14 15 
14 24 
10 19 
6 16 

13 11 
6 10 
9 16 

10 9 
8 6  
7 3  

Non-investigated subjects* 
- 

~. 

RA 

5 
7 

10 
4 
6 

15 
12 
27 
15 
3 

12 
2 5 
24 
29 
21 
24 
18 
29 
20 
8 

~ 

with 
natural 
teeth only 

- 

1 
~ 

~- 

YRA 

26 
37 
31 
19 
11 
12 
12 
7 
3 
4 

32 
62 
47 
39 
31 
18 
5 
3 
5 
2 

~ __ 

with 
prosthesis/ 
edentnlous 

RA NRA 

Male 

__ .~ 

~~ 

1 1  
5 4  
3 1  
2 4  

14 7 
10 6 
19 13 
29 11 
37 10 
20 12 

Female 

6 1  
10 14 
8 23 

20 44 
41 36 
39 50 
82 48 

112 24 
62 41 
42 23 

Total 

Rh NRA 
- 

17 41 
21 56 
25 51 
13 37 
33 34 
32 29 
42 34 
67 27 
56 17 
31 23 

32 48 
49 100 
42 89 
5S 99 
75 78 
69 78 

109 69 
151 36 
90 52 
57 28 

RA 

5.9 
23.8 
12.0 
15.4 
42.4 
31.2 
45.2 
43.3 
66 1 
64.5 

18.8 
20.4 
19.0 
36.4 
34.7 
56.5 
75 2 
74.2 
68.9 
73.7 

NRA 

_. -~~ 

Per cent of 
total with 
prosthesis,' 
edentulous 

2.1 
7.2 
2.0 

10.8 
20.0 
20.7 
38.2 
40.8 
58.7 
5'2 2 

2.1 
14.0 
25.8 
43.5 
46.2 
64.2 
60.6 
66.7 
79.0 
82.1 

* Known with regard to general dental conditions only (for screening categories rf. Iielmmerc- 
I'U hka In. 1 97 1 I)). 

In NR 2 males the probit analysis had involved 120 subjects of Material I 
and the 340 subjects of Material 11 corresponding in age to Material I. In  
NRA feiiiales the analysis involved 120 subjects for Material I and 598 
subjects for Material 11. In NRA the age range of the male groups was 15-61 
yrari ant1 of the female groups 15-54 years. 
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Table 11. 
Age and sex development of median scores of PDI-M in RA and NRA, Materials I and II 

~ ~~~~ 

Material I Material I1 

Age group RA NRA RA NRA 

15-19 
20-24 
25-29 
30-34 
35-39 
4 k 4 4  
4 5 4 9  
50-54 
55-59 
60--64 

15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
4 5 4 9  
50-54 
55-59 
60-64 

1.68 
1.23 
3.88 
4.20 
4.79 
4.58 
4.96 
5.58 
4.68 
5.32 

0.84 
1.30 
2.24 
3.16 
4.10 
3.84 
4.04 
4.74 
4.66 
5.25 

1.41 
2.57 
3.59 
4.42 
4.43 
4.77 
4.57 
5.19 
4.55 
4.93 

1.17 
2.15 
3.05 
3.54 
4.11 
4.50 
4.34 
4.67 
4.83 
4.84 

Male 
1.73 
1.51 
4.05 
4.38 
5.00 
4.83 
5.82 
5.42 

* 

Female 
1.00 
1.39 
2.75 
3.82 

* 

1.45 
2.69 
3.60 
4.43 
4.61 
4.93 
5.33 
5.61 

1.24 
2.27 
3.27 
4.4a 
4.63 

* Analysis not possible because loss of subjects in group >50 % (cf. Table I). 

Table VII shows the distribution of RA considered for the purpose of 
probit analysis in groups of Material I1 in addition to the twenty dentulous 
RA of Material I. Table VIII presents the percentages of RA in groups of 
Material I and I1 reaching/exceeding limit values of PDI-M = 2, 3 and 4 
together with corresponding primary (= first working) probits. 

RESULTS 

Median Analysis 

The information provided by the median analysis of RA is presented in 
Tables 11 and 111. 
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Table 111. 

YYpi(a1 ages obtained through mediun analysis f b r  various limit values of PDI--M in K A  
trnd .NRA, Afanterinls I and II* 

Limit PDI-M 

2 3 ( 3  .8) 4 * r 

- ._ - _____ -__.- 

RA NRA R 4  N R 4  RA NRA R 4  NRA R 4  N R 4  
-~ __ - ~ - - _ _ -  

Rlatt~rlcd Age in years 
_ _ _ _ ~  _ _  - __ ~ ~- - - 

Malr 

I 24.0 20.0 25.8 24.6 (27.4) (28.6) 29.4 29.8 . . ***  51.0 
I1 2.3.4 19.7 25.4 24.2 (27.0) (28.6) 27.4 29.8 43.4 43.2 

Female 

I 26.2 21.7 31.7 27.2 (36.0) (34.8) 37.0 36.6 . , . .  
11 24.8 21.2 28.6 26.2 (32.5) (29.6) . . 30.5 . . . .  
_ _  - -. _____. ~-._____ 

* E;timated from figures corresponding to Fig. 1. in Helminen-Pakkaln, 197111. As a 
consequence of the hypotheses on which the analysis was based the typical ages for the 
given limit values of PDI-Rf were in Material I1 either the same as or lower than thosr in 
Material I. 

** lnclutled to clarify conditions in females beyond limit value PDI-M = 3 (cf. l'ablrs I 
arid 11). 

** '  Analysis not possible owing to limitations in material. 

Kelationship of typical ages for limit values of PDI-M = 2, 3 arid 4 in 
IZA males and femal'es of Material I and I1 (Tables IV arid V). - Up to 
limit PDI-M = 3.8 (necessary to include in the analysis because of conditioiis 
ill the females, see below) in the RA males the typical ages in Material I 
and I1 deviated only slightly from each other. Nevertheless, at  limit ralue 
PIII-ll = 4, a clear deviation of these values from each other could he 
obscrved, the subject:; of Material I1 reaching/exceeding this limit of PDI-M 
two years earlier than those of Material I (Table IV). In RA feniaks, again, 
a steadily increasing deviation of the typical ages of Material I and I1 seemed 
to  I x  prtlsent (Table IV). Since the aLove deviations were the result of lower 
typica.1 ages in Material I1 as compared with Material 1 the differences lietween 
typical ages in R h  males and females decreased when passing froin Alatcrinl I 
to Material I1 (Table V). Yet, in spite of this, there was a clear difference 
also in R h  Material I1 between the typical ages of males and feniales (7'alde V). 

Relationship of typical ages for limit values of PDI-M = 2, 3 and 4 in 
R 4 arid NRA of Materials I arid I1 (Table VI). - In the males, in Illatc4als I 
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Table IV. 
Dgferences between typical ages obtained through median analysis in Materials I and II, 

RA and N R A ,  at various limit values of PDI-M 

Limit PDI-M 

2 3 (3.8) 4 5 

Material Difference between typical ages of Materials I and I1 in years 

RA 
Male 0.6 0.4 (0.4) 2.0 . .  
Female 1.4 3.1 (3.5) . .  . .  

NRA 
Male 0.3 0.4 (0.0) 0.0 7.8 
Female 0.5 1.0 (5.2) 6.1 . .  

and 11, the typical ages were at limit values PDI-M = 2 and 3 higher in RA 
than in NRA but at the limit value PDI-M = 4 lower in RA than in N U .  
In the females, the typical ages were higher in RA than in NRA throughout. 
It was moreover observed in the females that while, at the lower levels of 
PDI-M there was a slight decrease of the differences between typical ages 
in RA and NRA from Material I to Material 11, an opposite trend developed 
with advancing limits of PDI-M. Since in RA females the loss of material 

Table V. 
Dijferences between typical ages obtained through median analysis in males and females, 

Materials I and II, R A  and NRA, at various limit values of PDI-M 

Limit PDI-M 

~~ 

Material Difference between typical ages of males and females in years 

RA 
I -2.2 -5.9 ( 2 . 6 )  -7.6 . .  

I1 -1.4 -3.2 (-5.5) . . . .  

I -1.7 -2.6 ( 3 . 2 )  4 . 8  . .  
I1 -1.5 -2.0 (--1.0) -0.7 . .  

NRA 

+ sign indicates higher typical age in males than in females. 
- sign indicates lower typical age in males than in females. 
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1 I ‘ll? 
- I  1.0 j 1.2 (-1.2) -0.4 . .  

4.7 I .2 (--I.O) 2.4 -r ( 1  2 
Fclllalr 

%3.0 i’.l ( L2.9) . .  . .  
- 1.; 4.5 ( -  1.2) 4 0.4 

~ ~ ~~ 



EFFECT O F  SAMPLE SELECTION ON THE PERIODONTAL INDEX 531 

Table VII. 
A'uniber of non-investigated* subjects in Material I I  taken into account in RA and NRA 

f o r  alterntion of the PDI-A4 observations in  prohit analysis 

Male Female 

(;roup RA N RA RA NRA 

1 18 27 3 1 32 
2 22 5 5 67 92 
3 44 28 134 83 
4 85 19 239 74 
5 - 41 180 148 
4 .~ *5 0 - 47 

* K110wn with regard to general dental conditions only. 

If liigher in RA than in NRA. In Material I, at  the limit value PDI-&I = 3, 
the typical age was higher in RA than in NRA, while the position was reversed 
in hIaterial 11. 4t the limit value PDI-M = 4, in the males, the typical age 
of PDI-RI was lower in RA than in NRA in both materials. 

In the female?, the typical ages were clearly higher in RA than in NRA 
Imth in Material I and in Material I1 at all the investigated limit values of 
PDI-?I. 

DISCUSSION 

In studying the effect of sample selection on the periodontal index in RA, 
respectively in RA and NRA, on the basis of the typical ages at which the 
various h i t  values of PDI-M scores were reached/exceeded by the subjects 
esnniiiicd for PDI-M (Material I) and by the subjects of tlie basic populations 
(Rlaterial 11) from I+-hich these subjects had originated, median analysis 
revealed the following : 

111 the RA males, at limit values PDI-11 = 2 and 3, only small differences 
were present between the typical ages of Materials I and I1 (Table IV), the 
above levels of PDI-M thus being relatively unaffected by the selection of 
material. At lirnit value PDI-WI = 4, however, the selection of material had, 
in the investigation of Material I, caused an underestimation of the areal)) 
value (Helminen-Pakkala, 1971b) of PDI-M, evident in the form of a 
difference of two years between the typical ages of Materials I and I1 (Table 
IV). In  the RA females on the other hand, there were distinct differences 
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Table 1X. 
Probit regrewon eqtiatmng for  relationship of PDI-M nnd age i n  K A  and N K A ,  Afnreriuls 

I and I1 
~ - -  ~ - ~ _ _  

Male 
Limit PDI-M 

3 

RA 

- - -  ~~ - - _ ~  ~ 

-~ 
4 

~~ - 
Zlaterial 2 
- _ _ - _ _ _ _  

I y = 5.00+0.195(x- 22.4) ) = 5.00 t0.125(~-26.9) y = 5.00+0.098(~ 4 2  5) 
v = L O O $  0.086(x-28 0) I1 y = 5.00 t0.17 (x-21.0) J = 5.00 t O . l l  (x-24.1) 

NRA 
I y = 5.004 0.16 (x -20.6) y = 5.00 t0.15 (x-25.5) \ = 5.00+0.071(x--32.9) 

I1 y = 5.00 t0.16 (x-20.2) y = 5.00 t0.15 (x--25.0) J = 5.00+0.092(~-32 3) 

Female 
Limit PDI-M 

~~ - ~~ _ _ _ _  ~ 

Material 2 3 4 
- __  - - ~ _ _ _ _ _ _  _____ - __ 

RA 
I y = 5.00+0.106(~-28.5) y = 5.00 t0.099(~-33.8) v 5.0010.089(~ 41.7) 

I1 y - 5.00+0.11 (x -25.4) y = 5.00 t0.095(x--28.3) y = 5.00 t0.0V2(~ -34.9) 

NRA 
I y = 5.001-0.13 (x-21.1) y = 5.00 t0.13 (x-27.7) y = 5.00+0.12 (X 4 7 . 6 )  

y = 5.00+0.11 (X - 32.1) y = 5.00+0.14 (x-20.2) y = 5.00 t0.15 (x-25.1) _ _ _ ~ ~ _ _  I1 - ~ _ _ _  - _ ~ _ _ _ _ .  

Table X. 
TypicoE oges obtained through probit analysis for various limit values of PDI-M in RA 

and XRA, Muteriuls I and 11* 

Material Age in years 

Male 
I 22.4 20.6 26.9 25.5 32.5 32.9 

IS 2 1.0 20.2 24.1 25.0 28.6 32.3 

Female 
I 28.5 21.1 33.8 27.7 41.7 37.6 

I1 25.4 20.2 218.3 25.1 34.9 32.1 

* Estimated from figures corresponding to Figs. 2 a-d in Helminen-Pakkala, 1971b. As 
a consequence of the hypotheses on which the analysis was based the typical ages for the 
given limit values of PDI-M were in Material I1 either the same as or lower than those in 
Material I. 
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Table XI. 
Differences between typical ages obtained through probit analysis in  Materials I and 11, 

R A  and N R A  at various limit values of PDI-M 

Limit PDI-M 

2 3 4 

Material Difference between typical ages of Materials I and I1 in years 

RA 
Male 1.4 2.8 
Female 3.1 5.5 

3.9 
6.8 

NRA 
Male 0.4 0.5 0.6 
Female 0.9 2.6 5.5 

between the typical ages of the two materials throughout, the differences 
increasing with age and with increasing limit values of PDI-M (Table IV). 
Thus, in the RA females, examination of the dentulous subjects resulted in 
a consistent underestimation of the weal)) value of PDI-M. 

Neither was the relationship of the PDI-M scores in RA and NRA males 
substantially affected by the selection of material at the limit values PDI-M = 

Table XII. 
Differences between typical ages obtained through probit analysis in males and females, 

Materials I and 11, R A  and N R A ,  at various limit values of PDI-M 

Limit PDI-M 

2 3 4 

Material Difference between typical ages of males and females in years 

RA 
I -6.1 -6.9 -9.2 
I1 A . 4  --4.2 -6.3 

NRA 
I -0.5 -2.2 -4.7 

I1 0.0 -0.1 +0.2 
___- 

+ sign indicates higher typical age in males than in females. 
- sign indicates lower typical age in males than in females. 



Fernalc 
1 ~t 7.4 t 6.1 - 1 ~  4.1 

I1 t j.2 -t 3.2 -: 2.8 
~ ~ ~ ._ ~~~ ~~ - .  - ~~ 

: sign indicatrs highcr tjpical age in  R.1 than in NRA. 
- - sigu iiidicatcs lowrr typical agt’ in Kh than in NRA. 
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tlie fenides  t l i an  in the males, ~11iicIi thus iiidicatrcl a truly loJ\-er lei-el of 
PDI->I in the feiixilcs. 

Tlic relationsliip of PDI-JI scores o1)served for RA, respectively for RA 
a t i t l  NRA, i n  Niterials I ant1 11 throiigli tlie meclian analysis was substantiated 
hy thc results of the prohit analysis (Tuhles XI, XI1 and  XIII). I t  thus seemed 
that a l ~  it1 RAA tlie actiial development of the periodontal i d e s  might have 
been different from that encountered through investigation of the dentulous 
saniple hsd the selection of material not taken place. Yet, i t  further became 
evident that also die11 coilsidering the effect of sample selection there \\-as a 
beliavioiir of the periodontal index in R h  different from that observed in 
3R-4 ,  this feature being especially pronomced in the females. 

Arknorc3ledgements. The author wishrs to express her sincere gratitude to 3h. Erkki Jiirvinen, 
\I.%.. for his invalitable help in carrying out the statistical calculations of the present study. 
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