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Abstract: Trend in proportion in 2×K ordered tables is evaluated by
assigning scores to ordered categories. Investigators often encounter
2 × Kordered tables with an open-ended category. An open-ended
category arises when category scores for the first K−1 categories are
known or given a priori but the score for the last category is unknown.
In such situations, an arbitrary score is often assigned to the open-
ended (or the last) category before evaluating the trend. Thus two
investigator analyzing the same data set may assign different scores
and may arrive at different conclusions. In the spirit of preliminary
data analysis it is shown through examples that there are situations
where the conclusion is not affected by the choice of scores assigned to
the open-ended category. The paper also explores situations where
the conclusion may depend on the choice of a score for the open-
ended category. In the former case, the usual trend analysis may
be performed after assigning a score to the open-ended category. In
the latter case, the trend may be evaluated after adjusting for the
open-ended category as demonstrated in this paper. Alternately, the
trend may be evaluated by Gautam’s method which does not depend
on a particular choice of a score.
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1. Introduction
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1.1 The trend in proportion

The Cochran-Armitage-Mantel (Armitage, 1955; Cochran, 1954; Mantel,
1963) trend test is widely used for analyzing data in 2×K (or K×2) ordered
tables. In a typical trend analysis or testing for trend in proportion in a 2×K
table, a test is carried out to find out if the proportion in the first row (or the
second row) are increasing or decreasing. For example, consider the data
presented in Table 1 by Hiller et al. (1995). In this 5× 2 table, the five row
categories are classified according increasing level of serum zinc, and the two
column categories are classified by ‘Desirable’ and ‘Undesirable’ triglyceride
level. The last column expresses the percentage (proportion) of patients
with undesirable level of triglyceride in each category of serum zinc level.
In the context of CAM trend analysis, an investigator is generally interested
in finding out if these proportions (percentages) increase (or decrease) with
serum zinc level.

Table 1: Level of Triglyceride by Quintile Group of Serum Zinc

Quintile Group Level of Triglyceride
of Serum Zinc Undesirable Desirable Total % Undesirable

≤ 76 7 143 150 4.7
77-82 5 141 146 3.4
83-88 8 167 175 4.6
89-94 5 141 146 3.4
≥ 95 17 144 161 10.6

Total 42 736 778 5.4

Test for trend p = 0.032

The ordered categories are sometimes expressed in qualitative form also.
For example, the five zinc level categories in Table 1 can be expressed as
‘Very Low’, ‘Low’, ‘Medium’, ‘High and ‘Very High’ which are qualitative
but ordered categories. Thus in the context of trend in proportion analysis
in 2 × K (or K × 2) ordered tables, the K categories are either defined
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numerically or qualitatively. In any event, K numerical scores are assigned
to these ordered categories before performing CAM trend analysis.

Considered Table 2 that classifies 66 mothers who suffered the death of
a newborn baby by the support level they received and the level of their
grief from the loss. Although the original data set credited to Tudehope et
al. (1986) and presented by Armitage (1994) has three support categories,
‘Good’, ‘Adequate’, and ‘Poor’, we combined the last two categories for
demonstration purpose.

Table 2: Level of Triglyceride by Quintile Group of Serum Zinc

(a) (b) (c) (d) (e) (f)

I 1 17 17 34 0.50
II 2 6 6 12 0.50
III 3 3 9 12 0.33
IV 4 1 7 8 0.14

Total – 27 39 66 –

(a)= Grief state, (b)= Row score
xi, (c)= Support good, (d)= Sup-
posrt adquate or poor, (e)=(c)+(d),
(f)=Proportion of good support.

The CAM trend analysis of the data in Table 2 shows a significant (
p = 0.03) negative relationship between grief and level of support. In other
words, those with good support generally experienced less grief. This is also
reflected in raw data as a larger proportion of women with good support
are found in lower grief state categories.

One way to carry out the computations needed for CAM trend analysis
is to regress the variable Y on X, where Y = 1 if an observation is from
‘Good support’ and Y = 0 if an observation is from ‘Adequate or Poor sup-
port’ category, and X = j, (j = 1, 2, 3, 4) if an observation is from the i-th
‘Grief state’ category. In this formulation scores 1, 2, 3, and 4 are assigned
to the ‘Grief state’ categories I, II, III, and IV, respectively. This regres-
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sion analysis yields a negative slope indicating negative trend in proportion.
Thus the proportion of people receiving good support gradually decreases
with increasing grief level. An alternative analysis that compares the mean
grief levels between two groups of women achieves the same statistical sig-
nificance. The mean grief level in the ‘Good support’ group is 1.556 while in
the ‘Adequate or poor Support group it is 2.154. The Student’s t-test shows
that the means grief level is significantly lower in the group who receive good
support, and the test achieves the same p-value (p = 0.03) as in the case
of regression analysis. Furthermore, the correlation coefficient between X
and Y (or Grief and Support) will also yield the same p-value if the null hy-
pothesis of zero correlation is tested. Thus, no matter how the 2×K table
is obtained (e.g., two multinomials, K binomials, one bivariate), the regres-
sion analysis as described above can be used for computational purpose to
obtain the p-value. If mid-rank scores are assigned to the ordered cate-
gories in stead of 1, 2, · · · , K, then the p-value from the regression analysis
(or trend in proportion) will be equivalent to the p-value obtained from the
Mann-Whitney (or Wilcoxon-Rank Sum) test. Graubard and Korn (1987)
have outlined relationships among different statistical tests in the context
of a 2 × K ordered table.

As mentioned above, order preserving scores are assigned to the K cate-
gories of a 2×K ordered table before evaluating the CAM trend. The scores
assigned to the qualitatively classified ordered categories are often chosen
arbitrarily. The scores do not necessarily reflect the relative distance be-
tween the ordered categories. Gautam (1991), and Kimeldorf, Sampson and
Whitaker (1992) suggested to maximize and minimize the test statistics (e.g
the t-statistic) involved over all possible order-preserving scores to deal with
the issue of arbitrariness of score. But if the categories are defined numer-
ically or quantitatively then it may be prudent to utilize those numbers
as scores. For example, consider data in Table 1. The ordered categories
are defined by numerical intervals. In such cases, mid-values of the inter-
vals may be assigned as category scores for analyzing the data, and such
scores may have some advantages over equally spaced scores 1, 2, · · · , K or
Mann-Whitney’s non-parametric test (Graubard and Korn, 1987).

There are several methods available for analyzing data in 2×K ordered
tables. These methods can be broadly classified into two groups (a) those
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which do not utilize order-preserving scores, and (b) those which utilize
order-preserving scores. The general belief that method that do not utilize
scores are superior could be misleading (Graubard and Korn, 1987). The
second group can further be divided into three subgroups (i) those with given
or known scores (ii) those with unknown scores, and (iii) those with known
and unknown scores . The CAM trend analysis belongs to the second group.
This article focus on a special case of the third subgroup in the context of
CAM trend analysis.

1.2 Open-ended category and trend in proportion

It is mentioned in the previous section that the CAM procedure requires
numerical scores to be assigned to the columns (or the ordered categories).
Investigators often encounter 2 × K ordered tables where scores for all but
the last (or the K-th) category is known or given a priori. Such a category
for which the score is not known a priori is referred to as an open-ended
category in Gautam (1997). Open-ended categories usually take the form
of “greater than” or “less than.” For example, suppose that the number
of cigarettes smoked per day is categorized as 0-4, 5-9, 10-14, 15-19, and
20. Then midpoints 2, 7, 12, and 17 (or equivalently, scores 1, 2, 3, and
4) of these intervals can be assigned to the first, second, third, and fourth
category, respectively, to evaluate the CAM trend. However, only the lower
limit of the fifth category is known. Therefore, an arbitrarily chosen score of
20 or more is assigned to the fifth category. Consequently, two investigators
may draw different statistical conclusions while analyzing the same data
set by assigning different but plausible scores to the open-ended category.
Gautam (1997) derived a test statistic to evaluate the trend in the presence
of an open-ended category. The test addresses the issue of the arbitrariness
by maximizing the CAM trend statistic over all possible scores for the open-
ended category. But in many data sets that we have encountered, the CAM
trend statistic did not change noticeably over possible scores for the open-
ended category. In such situations, the open-ended category may not have
a significant effect on the trend analysis. After all, such an open-ended
category may have been created to lump a few extreme observations.

In this paper, we examine situations where an arbitrary assignment of a

171



Shiva Gautam and Takamaru Ashikaga

score to the open-ended category may affect the trend analysis. Investiga-
tors generally assign a score to the open-ended category which is consistent
with the scores for the rest of the categories. For the above example of num-
ber of cigarettes smoked per day (e.g., 0-4, 5-9, 10-14, 15-19, and ≥ 20),
investigators often assign 2, 7, 12, 17, and 22 (or equivalently scores 1, 2, 3,
4 and 5) to the first, second, third, fourth, and fifth category, respectively.
This paper will also help investigators determine if they would have reached
different conclusions had they assigned different scores to the open-ended
category.

A motivational example

Consider again data in Table 1 obtained from Table 4 of Hiller et al.
(1995). Table 1 has two open-ended categories, but we are ignoring the
open-endedness of the first category because it is bounded by zero at the
lower limit. Also, this example is being used only to demonstrate some
implications of the open-ended category.

Hiller and colleagues (1995) have shown that there is a significant CAM
trend (p = 0.03). A visual inspection of Table 1 suggests that the percent-
age of undesired level of triglyceride is constant for the first four ordered
categories. The percentage increases only for the open-ended category. If
scores 73.5, 79.5, 85.5, 91.5, and 97.5 (or equivalently 1, 2, 3, 4, 5) is used
then the p-value = 0.03, which is obtained by Hiller et al. (1995). However,
if the score 95.5 instead of 97.5 is assigned to the open-ended category, then
p = 0.05. Similarly, a score of 99.5 yields a p-value equal to 0.02. Therefore,
the significant trend found by Hiller and colleagues (1995) may be due to
the influence of the open-ended category alone. This is further supported
by the fact that no significant (p = 0.73) trend is observed if the test is
carried out without the open-ended category.

2. Formulation of the problem

Consider the data set displayed in Table 3 (a) consisting of ‘cases’ and
‘controls’ classified into K ordered categories. Also assume that scores for
the first K − 1 categories are known, but the score for the K-th category
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which is also an open-ended category is not known. Define a binary vari-
able U representing the row variable of the table. Suppose that U = 1 if
an observation is from ‘cases’, and U = 0 otherwise. Denote the known
scores to be assigned to the first K − 1 categories by x1, x2, · · · and xK−1,
respectively. Without loss of generality assume that x1 ≤ x≤ · · · ≤ XK .
Assume that a score α ≥ xK is to be assigned to the open-ended categories,
where α is not known but its lower limit xK is known. Let V denote the
column variable such that V = xj , if an observation is from the j-th cat-
egory, j = 1, 2, · · · , K and V = α if an observation is from the K-th (or
the open-ended) category. Let V1 = xj, if an observation is from the j-th
category, j = 1, 2, · · · , K − 1, and V1 = xK if an observation is from the
open-ended category. Let V2 denote a binary variable such that V2 = 1 if
an observation is from the open-ended category, and V2 = 0 otherwise. For
convenience, these variables are also displayed in Table 3(a).

Table 3: An Outlay of a Given Set of Data

Category Cases Controls Category V (Category V1 V2

U = 1 U = 0 Total Score)

1 n11 n12 n1+ x1 x1 0
2 n21 n22 n2+ x2 x2 0

. . . . . . . . . . . . . . . . . . . . .
K − 1 nK−1,1 nK−1,2 nK−1,+ xK−1 xK−1 0

K nK1 nK2 nK+ ≥ xK w 1

Total n+1 n+2 n++

The last category K is open ended.

The CAM trend statistic is given by n++r2, where r is the correlation
coefficient between U and V for a given value α ≥ xK . Since any α ≥ xK

would be legitimate candidate for a score for the open-ended category, there
are more than one possible scores for the open-ended category. Note that
only xK the minimum possible score for the open-ended category is known.
If the value of the CAM trend statistic yields a significant result for all
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scores greater than xK , then the statistical conclusion does not depend on
the choice of a score α ≥ xK . Below we propose to assign a score to the open
ended category that maximize the trend statistic. The rationale for this is
based on the suggestions made in the literature on the choice of scores in the
context of ordered categories. Agresti (1990, p. 294) suggests to conduct a
sensitivity analysis by assigning different possible scores to find out if the
result depend on a choice of various scores. In this article we are proposing
to assign all possible scores and maximizing the value of the test statistic.
If this maximal value does not produce a significant result, then result will
not depend on the choice of scores. When the scores are not known for
any of the categories in a 2 × K ordered table, then Gautam (1991), and
Kimeldorf, Sampson and Whitaker (1992) also suggest this approach. It is
also worth noting that Pearson’s chi-square statistic obtained from a 2×K
nominal table can be obtained by maximizing correlation between row and
column variables over all possible column scores (Haberman, 1981; Gautam
and Kimeldorf, 1999). The following theorem shows that the CAM trend
is maximized by regressing U on V1 and V2 defined above. Note that for
a given set of scores for the orderd ctegories of a 2 × K table, CAM trend
statistics can be expressed in several forms and the following is one of them
based on the entries of Table 3(a).

CAM Trend statistic =
n++(n++

∑
ni1xi − n+1

∑
ni+xi)

2

n+1(n++ − n+1)[n++

∑
ni1x2

i − (
∑

ni+xi)2]

Theorem 1: Consider Table 3(a) and 3(b). The maximum CAM trend
statistic is obtained by regressing U on V1 and V2 and is given by n++R2,
where R is multiple correlation coefficient.

Proof: Consider Table 3(b), let α be a candidate score for the open-ended
category such that α = xK + β (β ≥ 0). Let V denote the variable V when
the score xK + β is assigned to the open-ended category. Then for a given
score xK +β, Vβ = V 1+βV2. Note that the CAM trend statistic is given by
n++r2 where r is the correlation between U and Vβ. Therefore, maximum
value of the CAM trend statistic is obtained by

max
β

corr(U, Vβ) = max
β

corr(U, V1 +βV2) = max
α1,α2

corr(U, α1V1 +α2V2) (2.1)
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where β = α2/α1 (say).
Next, consider the regression equation U = β0 +β1V1 +β2V2+ε. If β̂0, β̂1

and β̂2 are the sample regression coefficient then

R = max
α1,α2

corr(α1V1 + α2V2) = corr(β̂1V1 + β̂2V2) (2.2)

The theorem follows from (2.1) and (2.2) and by noting that correlation is
invariant of origin and scale. The theorem above shows that R2 and there-
fore, the CAM trend statistic is maximized when a score of xK + β̂2/β̂1 is
assigned to the open-ended category. If β̂2 = 0, then the maximum cor-
relation is given simply by the correlation between U and V1, and this is
equivalent to computing the correlation by assigning scores x1, x2, · · · , xK−1,
and xK . On the other hand, if β̂2 �= 0, then the correlation is maximized by
using the category scores x1, x2, · · · , xK−1 and xK + β̂2/β̂1. Therefore, a β̂2

close to zero indicates that a score greater than xK will not produce a sig-
nificantly different trend than that obtained by assigning xK , the minimum
possible given score for the open-ended category. Hence, the problem re-
duces to testing the following null hypothesis in the context of the regression
model given by equation (2.2).

H0 : β2 = 0 versus H1 : β2 �= 0

If the null hypothesis is rejected then one may conclude that there is a
significant effect of the open-ended category, and the choice of a score for
it may affect the statistical conclusion. In such a situation, the method
suggested by Gautam (1997) may be applied to evaluate the trend. If the
null hypothesis is not rejected, then one may conclude that the inclusion of
the variable V2 in the model does not increase the value of R2 significantly.
This further implies that increasing the score for the open-ended category
does not change the value of the trend statistic. Therefore, in this case
one may assign an arbitrary score α ≥ xK to the open-ended category, and
use the CAM trend statistic rather than Gautam’s (1997) maximized trend
statistic. The later is less powerful than the CAM as it’s distribution is a
mixture of chi-square variates with one and two degrees of freedom. Thus
we could have four possibilities
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(i) both β1 and β2 are significant

(ii) both β1 and β2 are non-significant

(iii) β1 is significant and β2 is non-significant, and

(iv) β1 is non-significant and β2 is significant

The open-ended category shows a significant effect on the trend in both
(i) and (iv) cases, but in (iv) it is the only significant effect. Therefore, in
this case a significant trend is less meaningful (see section 4 below). In the
remaining two cases, the open-ended category does not have any significant
effect on the result. But in case (iii) the trend itself is significant, while
it is non-significant in (ii). Therefore in (iii) one may simply assign the
minimum possible score ( which is known) to the open-ended category and
then proceed with the analysis.

3. Examples

Two examples, one with and one without a significant effect of the open-
ended category are presented below. No significant effect of the open-ended
is observed in the first example, while a significant effect is found in the
second example. In both examples, the minimum possible score for the
open-ended category is used as the value for α, the arbitrarily chosen score.
The test can be performed with any value for α.

3.1 Example 1

Data in Table 4 is taken from Breslow and Day (1980). The cases and
controls are classified by tobacco consumption per day. The authors used
scores 0, 1, 2, and 3 which is equivalent to using the scores 4.5, 14.5, 24.5,
and 34.5. Therefore, the authors assumed that the interval width of the last
category is the same as other categories. However, only the lower limit of
this interval is provided in the data set.

Use notations of the previous section to obtain mid-values of the intervals
as x1 = 4.5, x2 = 14.5, x3 = 24.5. ] Let w = 30, the minimum possible score
for the open-ended category. These numbers are also the values of V1. The
corresponding values of V2 are 0, 0, 0, and 1. A regression analysis based on
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Table 4: Tobacco Consumption Per Day (g/day)

0-9 10-19 20-29 30+ Total

Cases 78 58 33 31 200
Controls 447 178 99 51 775

Total 525 236 132 82 975

the equation U = β0 +β1V1 +β2V2 leads to a conclusion that the hypothesis
H0 : β2 = 0 should not be rejected (p-value = 0.24). Therefore, there is
no effect of the open-ended category. This indicates that the statistical
conclusion regarding the trend will be the same for all possible scores for
the open-ended category.

Since β2 = 0, the regression equation now reduces to U = β0 + β1 V1. In
this case, testing for the trend is equivalent to testing the null hypothesis
H0 : β1 = 0 versus the alternate hypothesis H1 : β1 �= 0. The estimate
of β1 (slope) from the data is found to be positive, and the trend statistic
n++r2 = 26.03 (p-value < 0.0001). Therefore, there is a significant positive
trend which implies that proportion of cases increases with categories.

3.2 Example 2

Consider the data in Table 5 where the cases and control are classified
according to the amount of alcohol consumption. This data set is also taken
from Breslow and Day (1980).

In this example, if midpoints are used as given scores, then x1 = 19.5, x2 =
59.5, x3 = 99.5, and w = 120, the minimum possible score for the open-
ended category. Results from the regression analysis discussed in this paper
show that the null hypothesis H0 : β2 = 0 is rejected as p-value < 0.0001.
Therefore, the conclusion may be affected by the choice of a score for the
open-ended category. In this case, the method suggested by Gautam (1997)
is used to evaluate the trend.
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Table 5: Alcohol Consumption Per Day (g/day)

0-39 40-79 80-119 120+ Total

Cases 29 75 51 45 200
Controls 386 280 87 22 775

Total 415 355 118 67 975

Since a positive trend is expected, consider the following hypotheses:

H0 : β1 = β2 = 0, and

H0 : β1 ≥ 0, β2 ≥ 0 with at least one strict inequality

Since β̂1 = 0.003697 and β̂2 = 0.23214, the maximum correlation be-
tween the row and the column variable is given by the coefficient of de-
termination from the model U = β0 + β1V1 + β2V2. Equivalently, the cor-
relation or the trend statistic is maximized when a score of w + β̂2/β̂1 =
120 + β̂2/β̂1 = 182.79 is assigned to the open-ended category. Since the
coefficient of determination R2 = 0.1629, the value of the test statistic is
n++R2 = 975(0.1629) = 158.83. Note that, this value is also obtained by
assigning scores 0, 1, 2, and 4.08 to ordered categories. Using the result
from Gautam (1997), it is found that ρ12 = −corr(V1, V2) = corr(β̂1, β̂2) =
−0.5528, and p = Pr[ββ1 > 0, β̂2 > 0] = 0.15691, and the null hypothesis
of no trend is rejected in favor of the positive trend (p-value < 0.0001).
Since the data set has large number of observation, one can instead of using
Gautam’s (1997) method may simply look at the value of n++R2 from the
regression output and compare it the chi-square variate with 2 degrees of
freedom to obtain the p-value.

4. An epidemiological interpretation

Methods discussed in this paper can be used to assess the effect of an
open-ended category and to evaluate the trend after adjusting its effect. For
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example, in the regression equation U = β0 +β1V1 +β2V2 + ε, the parameter
β1 represents the slope after adjusting for the open-ended category when
the score α ≥ xK is assigned to it. In Example 1 above, the slope (or the
trend was significant after adjusting for the open-ended category when a
score of 30 (minimum possible score) was assigned to it. The effect of the
open-ended category was not significant. Therefore, the CAM trend analysis
does not depend on the choice of a score for the open-ended category. In
Example 2, the effect of the open-ended category was significant, and the
trend remained significant even after adjusting for the open-ended category
after a score of 120 (the minimum possible score) was assigned to it. Choice
of the number 120 as the score for the open-ended category may still be
considered somewhat arbitrary. Recall that the trend statistic that included
the effect of the open-ended category was evaluated by Gautam’s (1997)
method. This method maximizes CAM trend statistic over all possible
scores for the open-ended category, and therefore, does not depend on a
particular choice of score for the open-ended category.

If the score that maximizes CAM trend statistic is very large, then this
maximum CAM trend statistic can also be obtained by assigning scores
0, 0, · · · , 1. This in turn is equivalent to collapsing first K−1 categories into
one category and then comparing it with the open-ended category. This is
equivalent to the situation of β2 = 0 in the regression context described in
the previous section.Even if there is a statistical significance, this may not
be a desirable interpretation of significant trend as the observed significance
may be wholly due to the open-ended category. We demonstrate this using
data in Table 1 which was presented at the beginning. Since the data in
Table 1 suggest that the percentage of undesired level of triglyceride is
constant for the first four groups and increases for the open-ended category,
it seems that the difference, if there is any, comes from comparing the
open-ended category with remaining categories collapsed together. We have
shown earlier that in this example various possible scores for the open-ended
category yield different p-values. Note that, all these results can be obtained
by using the regression equation U = β0 + β1V1 + ε where V1 is the variable
that takes column scores as its values. For example, considered the following
hypotheses after assigning a score of αe = 97.5 to the open-ended category,
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and using the regression model U = β0 + β1V + 1 + ε:

H0 : β1 = 0 vs. H1 : β1 �= 0

The test of the null hypothesis yields a significant positive trend ( p = 0.03),
indicating that the proportion of people with undesired level of triglyceride
increases with serum zinc level. This is essentially the same result obtained
by Hiller and colleagues (1995). But, when the model U = β0 + β1V1 +
β2V2 + ε is used V2 becomes significant (p = 0.013) and V1 becomes non-
significant (p = 0.76). In other words, the effect of the open-ended category
is significant, and when this effect is adjusted the CAM trend becomes non-
significant when a score of 97.5 is assigned to it. Therefore, the significant
trend found by Hiller and colleagues (1995) is apparently due to the influence
of the open-ended category.

Since the open-ended category has a significant effect on the trend, one
may use Gautam’s (1997) method to evaluate the trend. If one uses Gau-
tam’s (1997) method in this example, then it sheds some light as it yields
0, 0, 0, 0, and 1 as the maximal scores. This method deals with the issue
of arbitrariness of the score but in this example it treats the first four cate-
gories as one category and then compares it with the open-ended category
to find a significant trend. Since the investigators generally want to see a
trend among the non open-ended category, the significance obtained may
not have meaningful interpretation as a increasing or decreasing trend.

5. Discussion

The linear trend in 2×K ordered tables is often evaluated by the CAM
trend statistic. In the case of an open-ended category, investigators often
assign an arbitrary score to the open-ended category. If all possible scores
for the open-ended category yield the same conclusion, then the open-ended
category will not have any effect on the trend analysis. Any score can be
assigned to the open-ended category, but we suggest to use the minimum
possible score as demonstrated in this paper. In this paper, linear regression
was used to assess the effect of the open-ended category. It was shown
through examples the open-ended category may or may not affect the usual
CAM trend analysis. Since the open-ended category is not well defined and
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is only one of the categories, perhaps it is not intended that this category
influence the overall outcome of data analysis. From this view point it
becomes important to assess its effect.

If there is no significant effect of the open-ended category, then one may
calculate the CAM trend after assigning the minimum possible score to
the open-ended category as all possible scores for the open-ended category
will lead to the same conclusion as in the case of data in Table 4. If a
significant effect is observed, then some or all possible scores may yield
significant results. Note that, the minimum possible score assigned to the
open-ended category is still somewhat arbitrary as there are other possible
scores. In this case, we suggest reporting the result after adjusting for the
open ended category by assigning the minimum possible score for the open-
ended category.
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