Research Orientations in Nursing—XVIlI

IS MY HYPOTHES!S STATEST!CALLY SlGNiFICANT—-PART l

Dr. .(Mrs) Marie Farrell and Dr. (Mlss) Aparna Bhadun

Dear Reader,

In our previous letters on data analysis we
explained how datia are summarized through des-
criptive statistics. i
elements of hypothesis testing. In this letter we
are going to discuss some selected tests of sta-
Ctistical S|gmf|cance used when inferential statls-
tics are appropriate. -

“Could you: further. elaborate on thig?"

We need to know which test of significance is
appropriate to your data. The choice of a test
depends on the type of data available, the nature
of population, manner of sampling (eg purpo-
sive. and non-purposive), sample size 'and hypo-

thesis to be tested. n order to.make an objec-

tive decision as to whether or not a particular

“hypothesis can be rejected or accepted one has
to proceed in a systematic way. :

Slahng the Nu!l Hypothesss

“l am ready. How should 1. begm
The first step is to state the null hypothesis,
sometimes noted by “Ho”. In cur previous letter
we said that the null hypothesis is the hypothesis
of “no difference’ and that it is stated in this way

for the purpose of statistical testing:

For example, you have collected data on deli-
veries -conducted by traditional birth attendanis
" “and trained health workers from two villages
under your health centre. The health cenire is
situated within eight kilometers of village B,
whereas the distance is more than three kilome-
ters in the case of village A. Now you want to
know whether or not the distance of the health
-centre from these - villages (where the trained
health workers live) makes any differenge in vil-
fagers' preference for the setvices of trained
health workers. The research hypothesis may
be stated as ’

.”Signiﬁcantly more women of village B will pre-
fer the services of trained health workersg than

ALIGHST 1980 VOL. LXXI NO. 8

We also. explored the basic .

i

;
women of village A for deliveries”.

“Let me state the conventional null hypothesis
required for hypothesis testing”

' “There is no difference in prefe'rence of servi-
‘ces of trained health- workers for deliveries by
~women-in vmages A -and B, e :
“Good, you have- got.it. let's look at this

example shown in Table 1. :

Table 1: Home Deliveries by Type of Health Care
Personnel

Home Deliveries by

o “Trained Health Traditional Birth  Total
Villages Workers Atftendants

' . No. % No. %o
A4 1805 00 17 8095 - 21
B ~ 16 . 46.00 19 2400 - 35
Totals 20 36 56

Table 1 shows that there is a relative difference

‘between the use of trained health workers in vil-

lage A and-B. In village B, 46% of women used
the trained health workers whereas in Village A, -
only 19.05% utilized them. The test of signific-
ance would assess whether this difference is a
true diffefence at a pre-determined level of sig-
nificance (e.q., .01 or .05 or any other) or has
it occurred by chance only.

Choosing the appropriate test

“Now we have completed the first step—what
do you do-next?”’ :

The next task is to select the appropriale test,
There are several reasons for selecting a speci-
fic test, and we will discuss a few of them.

1. Nature of Population

Earfier we have said that one consideration
is the nature of the population. The population
values are called *parameters”. Paramettic
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siatistics refer to the statistical t‘echniques
where it is assumed that scores are drawn from
a normally distributed population. That means,
if we plot the scores of the sample it would form
-8 normal curve.

“Does this mean that in non-parametric statis-
tics we do not assume that the sample is drawn
_from a population having normal distribution?”

Yes, we'may draw a random sample but fnd
‘that the distribution is skewed., In .such cases,

we usé non-parametric statistics.

2. Type of Dala : i

Another consideration for selecting an appro-
priate test is the type of measurement or the
level of data you are using. When we have
continuous scores, such as internal  and ratic
level 'data, both parameatric and non-parametric
statistical methods may -be used. One such
parametric iest is called the t-test, which will be
discussed later on in this letter. ‘

“How do | analyse the ordinal or nominal
level data?” :

When the data are in the form of cafegories,
say, on a five point scale or a two-point scale
‘metric statistics are 'use“d. One such example
is Chi-square. )

3. Size of the Sample

Another consideration in choosing a test is
to consider the size of the sample. For example
Critical Ratio, is applied to determine a  signi-
ficant difference between {wo sample means
when the sample size is large, whereas the t-test
is used for the same purpose when the sample
size is small.

4. Hypothesis to be Tesied

“Even after knowing the level data, popula-

tion and size of sample, how do you determine
which parametric or non-parametric statistics to
apply?”

It depends upon hypothesis to be fested.
When the data contain frequencies based upon
categorization {ordinal level data), a Chi-square
(Chi*or ;) test is generally used to study " the
association.

The Chi-square

The Chi® test allows the rejection or non-rejec
tion of the hypothesis of "no association” (the
appropriate null hypothesis) that is, there is no
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degree of association between two categories

variables.

“In correlation tests also we assess relation-
ships, then in what way is chi-square different

from corrvelation?”

That is a good question. The Chi¥ test does
not satisfactorily estimaie the actual degree of
the association as you find In  correlation co-
gfficient. Moreover, correlation coefficient is

* derived from continucus data and looks only at
" two- variables at a time.

Chi*-can be applied to
ordinal level data as well as data belonging to

two or more seis.of categories obtained froms
the same sample as shown in . Table 2.

Table 2: Nutritional Status of 200 School Children

Beginnihg of Year ‘Ra-tings
A B C D
A 16 08 05 0Of 30
End of B 08 38 10 04 80

Totals

year

ratings C 08 20 22 20 . 7G
B 62 10 15 13 40

Totals 34 76 52 38 200

Two hundred school children were examined
for nutritional status at the beginning and at the
end of the school year. You are interested in
ihe relationship between 1hese wo ratiqgs. For

the purpose of statistical calculation, the data
as given in Table 2 are called “observed fre-

qUencies’ .

“What do these columns and rows indicated?”

The column totals (vertical) show the total
number of children at the beginning of the year
placed in particular categories, e.g., 34 children
were found to have a particular nutritional  or
«p» Status as of the beginning of the school
year. The row toials (norizontal) give the total
number of children in each category at the end
of the scheol year. The Tabie also indicates
that 20 children who got “B” nutritional stafus
in the beginning of the year got “C” at the end
of the year and so on. :

“But, ‘what’s the logic behind this test?”

Let's go bhack to our previous example of
villages A and B. Here data are arranged in a
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/2x 2 table as shown now in Tablé 3.

Table 3: Home Deliveries by Type of Health Care
Personnel—Qbserved Frequencies

Home Deliveries by

Viliages Trained Health Traditional
Workers Birth Attendants
A 4 17
B 16 : 19
Suppose, “if” women of villages A and B had

no - difference in their preference for - having
trained health workers for deliveries “the data
_would have shown equal preference.
pected data are given in Table 4. These data
are called “expected frequencies’”. The null

hypothesis. is Stated with the assumption of “if".

Table 4: Home Delrvenries by Type of Health Care
Personnelh—Expected Frequencles

Homej ‘Deliveries by

Villages  Trained Traditional Total
Health birth
- Workers attendant
A - 10 18 28
B 10 18 o 28
Total 20, 36 . 56
The Chi-square test of significance has to

demonstrate that our obtained frequencies as
given in Tagble 3 are different from the expected
frequencies as given in Table 4 if there is a real
difference between the women of villages A and
B using trained health personnet for deliveries.

The  ex-

“When you say ‘real difference’; do you mean
that in terms of level of significance?”

Exactly so! The level of significance of .01
means. that the probability -that your obtained
difference due to a sampling error is less than

D/o .
/

Now let us put both the frequencies together.
The expected frequency is noted as “fe’* and
the observed frequency is written.as “'fo”. - Look
at Table 3. The difference between fo-—fe are
noted in each: cell.

Table 5: Home Deliveries by Type of Health Care -

Personnel
. Trained Health  Traditional Total
Villages ‘ Warker attendant ‘
' fo fo. o ot
A (fo— fd = —6) 10 {o—f7=—1) 18 28
B (fo — fa0==6) 10 (Fo — fo125=1) 18 28
20 20 - 36 38 58

The formula for = 2 (i’f_ﬁ

i you look at the formula- carefully you ¢an
see that the larger is the deviation, f.e.,, fo—fe
the greater is the Chi-square value.
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APPEAL TO LIFE MEMBERS

TNAI has been facing the financial difficulties and is running under deficit diie to hike in prices

of all goods and high ¢ost of production of Nursing Jdournal.

The association has heen supplying

the NURSING JOURNAL OF INDIA fo its members free as well as mesting all other expenses like
affiliations, welfare activities and scholarships ete. without putting any burden on the members.

In the last meseting,

the Council of the TNAI has given a considerable thought to this big

problem of meeting the deficit and it was decided to APPEAL TO ALL THE LIFE MEMBERS TO
CONTRIBUTE GENEROUSLY TOWARDS GENERAL FUND TC MEET THE DEFICIT and help the
association grow from strength {o strangth fo safequard the social and economic welfare of nurses

in our country.
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Secretary, TNAL
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