Chapter 3

Data Analysis

In this chapter, the data analyses are presented in two parts. The first part consists of
descriptions of the general characteristics of the patients who come for trealment to the
Thai Traditional Medicine Clinic in Khokpho Hospital. The second part consists of a

description of the associations between the outcome variables and each determinand.

Thai Traditional Medicine (TTM) Clinic was started in October 1999. Over the four
year period until December 2003, on average there were 368 patients each year and the
number of visits per year was 931. Ouwr study locused on the 327 patients who visited
the clinic in 2003, Their total number of visits, including visits going back as far as

October 1999, was 1319. There were 205 (62.7%) palients visiting more than once.

3.1 Descriptions of the Variables
The roles of the variables may be classified as determinants, intervening and outcome

varjables. These variables and their roles and data types are listed in Table 3.1.

As shown in Table 3.1, there are 6 dcterminants, one variable (sex) is binary, one
~ variable (age) is ordinal, and four (religion, residence, occupation and card type) are _

nominal.

We classified the role of eight of the variables as intervening. Two (symptoms and
ciagnostic group) are multinomial, and six-(duration day, average period, cost per day,
massage cost, massage cost and sauna cost) are continuous, The outcomes of interest in

the study are the number of visits (ordinal),-and the total cost (continuous).
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Variable Role Type
Subjcct number identifier
Demographic characteristics: _
Sex determinant | binary
Age determinant | ordinal (5)
Religion determinant | nominal (3)
Residence determinant | nominal
Socio-economic characteristics
Occupation determinant ; nominal (7)
Card type determinant | nominal {9)
Health Problem
‘Patient type intervening | binary
Symptoms intervening | multinomial |
Diagnosis group | intervening | multinomial
Treatment .
 Duration (days) intervening | continuous
Average period intervening | continuous
Cost per day intervening | continuous
Massage cost intervening | continuous
Compress cost inlervening | conlinuous
Sauna cost intervening | continuous
Total cost outcome continuous
Number of visits outcome ordinal (4}

Table 3.1: Variables and their roles and data types

- 3.2 Frequency Distribuations ol the Determinants
Demographic characteristics
Tigure 3.1 shows the distributions of the categorical demographic determinants of the

‘patients.

Most of the patients in our sample visiting the Thai Traditional Massage Ciinic are
female (64.2%). Their age distribution is approximately uniform, wifh 24.5% in the 45-
55 age. group and only 13.5% aged below 35. Although most (54%) residents of
Khopho district are Muslim, only 13.5% of the patients visiting the clinic are of the

Islamic rcligion, most of the others are Buddhists, with the exception of one Christian.
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Figure 3.1: Frequency distributions of demographic determinants

Figure 3.2 shows the distribution of residence of the patients. Most of patients, 264
(80.7%) come from Pattani Province, with 27 (8.3%) from Songkla Province, 16 (4.9%)

from Yala Province, and 7 (2.1%) from other proirinces.
Most of the patients (73.7%) come from Khokpho district in Pattani Province, with
Taepa district of Songkhla (5.5%) and Yala city (4.6%) providing the next largest

sources of patients.
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Figure 3.2: Frequency distribution of place of residence, grouped by tumbon

(subdistrict), amphur (district) and province
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Socio-economic characteristics

Figure 3.3 gives the frequency distributions of socto-economic characteristics.

The patient type is classified as cither “repeat visit”, if the patient visited the clinic in
the four years prior to 2003, or “first visit only”, if there is no record of such a visit.

Most patients (62.7%) visiled more than once.
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Figure3.3: Frequency distributions of socio-economic characteristics

With respect to occupation, 29.7% are government officers, 23.8% are employed in

agriculture, and 20.2% are housewives.

The type of card refers to the method of payment for the visit. Only 16 (4.9%) pay cash

for their treatment and 42 (12.9%) use a health (gold) card.

Health Problems

-Figure 3.4 shows frequency distributions of thé héalth problems of the patients over all
visits. For most visits (74.9%) the patients do not stay overnight at the hospital.

The most popular. reason for a visit {(28.7%%) is arthritis (“worn out and full of aches and
pains’), followed by back pain (14.9%), leg pain (13.3%) and shoulder pain (9.0%). The

most of the visits (%.9%) involve problems with the musculoskeletal systerm.
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Figure 3.4: Frequency distributions of Health Problems
Treatments

Figure 3.5 shows the distributions of the continuous outcomes. Duration means the
number of days from the patient’s first visit until their last visit in 2003. The average

duration is 126.6 days, ranging from I to 1541 days with standard deviation 301.0.

Average period is the duration divided the number of visits. 'I'he mean of the average

period is 22.6 days, ranging from 1 to 343 days, with standard deviation 52.38.

The cost per day is the total cost of treatiment for a patient divided by the duration. The
mean of cost per day is 109.4 baht, ranging from 0 to 400 baht with standard deviation
107.0 baht. The minimum is Zero because one palient, a senior govcmm‘ent officer,
failed to complete the registration but was still provided with treatment as .a special

favour by the staff in the clinic.
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Figure3.5: Frequency distributions of continuous determinant
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Figure 3.6 shows the distributions of the treatment costs for the 1,319 patient visits to
the Thai Traditional Mas.sagé clinic from 1999 to 2003. There are three types of
treatment, massage, ébmpr(_:ss, and sauna, and a éétiént can have one, two, or all three
types during the same visit. If a patient does not have a particular type of treatment on a

visit, the cost is taken fo be zero.

Thus the massage cost associated with each visit tanges (rom 0 1o 300 baht, wilh mean
150.5 baht and standard deviation 89.7 baht. However, after excluding the Os to give the
actual cost of the massage itself, the mean cost of a massage treatment is 159.5 baht and

the standard deviation is 84.2 baht.

The compress cost associated with each visit ranges from O to 100 baht, with mean 52.4
bzaht and standard deviation 28.1 baht. After excluding the 0s to give the actual cost of
the compress, the mean cost of a compress treatment is 60.0 baht and the standard

deviation is 20.4 baht.

1'he sauna cost associaled with each visit ranges from O to 100 baht, with mean 2.6 baht
and standard deviation 13.4 baht. After excluding the Os to give the actual cost of the
sauna, the mean cost of a sauna treatment is 69.0 baht and the standard deviation is 16.9

baht.

The total cost is defined as the total cost eacii time the patient visils the Thai Traditional
Medicine Clinic. The total cost associated with each visit ranges from 0 to 500 baht,
with mean 203.5 baht and standard deviation 103.1 baht. After excluding the Os
corresponding to the five visits where patients got freebies, the ave.rage total cost of

treatment is 206.3 baht and the standard deviation is 102.5 bahl.

[
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Figure 3.6: Frequency distributions of freatment component costs

3.3 Distributions of ()utcoine Yariahles

Figure 3.7 shows frequency distribution of the outcome variable (total cost per patient)
before und afler a data transformation of the form natural logarithm (cost). The
transformation is cffective in reducing the heavy skewness and kurtosis in the

distribution, although some skewness remains. -
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Figure 3.7: Frequency distributions of total cost and total cost log

Figure 3.8 shows the frequency distribution of the number of visits. The mean number
of visits is 4.0 with standard devialion 7.8, bul the distribution is very much skewed,

with 130 patients (39.8%) visiting only once, and one patient making 100 visits.
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Since such a skewed distribution cannot be symmetrised using any transformation, to
facilitate the statistical analysis we regrouped the number of visits into four calegories.

with |, 2, 3-5 and 6 or more visits, respectively.
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Figure 3.8: Frequency distribution of number of visits

3.4 Associations between Total Cost and Determinants

Figure 3.9 shows the association between total cost and age group.
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Figure 3.9: Comparison between Total Cost Log and age
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This associaﬁon between age and cost is statistically highly sighiﬁcant (p-valie <
0.00005). The average cost increases with age. Transforming the logged cost back 1o
actual baht and using the fact that the mean of a 10g—ﬁomzal distribution is exp(m-+s’/2),
where m is the mean and s 1s the standard deviation of the underlying normal
distribution, the average cost for patients aged below 35 is estimated to be
exp(5.365+0. 979“!2) = 345.2 baht, whereas the estimated average cost for patients aged

65 or more is exp(6.377+0.979%/2) = 949.8 baht.

Figure 3.10 shows the association between total cost and occupation. This association is
statistically significant (p-value = 0.0012). Housewives incur the highest costs on

average and unemployed persons incur the lowest costs.
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Figure 3.10: Comparison between Total Cost Log and’occupation

Figure 3.11 shows the association between tolal cost and card type. This association is
statistically significant (p-value = 0.0078). Cash payers incur the Jowest costs and those

vsing their low income status incur the highest costs.
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There is no evidence of any relation between the total cost and sex, religion or -

residence.
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Figure 3.11: Comparison between total cost and card tvpe

3.5 Associations between Number of Visits and Determinants

Figure 3.12 shows association between the number of visits and sex. There is no

evidence of an association befween the number of visits and sex (p-value = 0.18).
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Figure 3.12: Association between number of visits and sex




Figure 3.13 shows the association between number of visits and age. There is no

evidence of an association between the number of visits and age (p-value = 0.29).
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Figure 3.13: Association between muonber of visits and age

Figure 3.14 shows association between number of visits and religion. There is no

evidence of an association between the number of visits and religion (p-value = 0.10}.
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Figure 3.14: Associarion between number of visits and religion
Figure 3.15 shows the association between number of visits group and tumbon. There is
no evidence of an association (p-value = 0.62):

Figure 3.16 shows the d&bOL]&LllOI] between number of visits group and occupation.

There is no evidence of an association (p-value = 0.45).
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Figure 3.16: Association between number of visits and occupaiion
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hgure .17 shows association between number of visits and card type. There is no

evidence of an association between the number of visits and card type (p-value = 0.70).
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Figure 3.17: Association between number of visits and card type

3.6 Multiple Regression Model

In Section 3.4 we reported associations between the total cost outcome and three of the
deterininants — age group, occupation, and card type. Now we investigatc the relation
between the total cost and these three variables considered together, using a multiple
linear regression model. When all thiee determinants are included in (he model, it turns
out that olﬁy age group is statistically significant, as Figurc 3.18 shown. Since
occupation and card type arc corrclated, it is préferable té..omit one of .them from the
model to get a more useful model for the total cost associated with a patienl. Figure 3.19
shows what happens when card type. is omitted. Both age group and occupation are
jointly associated with the total cost. Comparing this result with those shown in Figures
3.9 and 3.10, the r-squared is 13.7%, which may be compared with an r-squared of
10.2% for age group alone and 6.6% for occupation alone. The zige effects shown in

Figure 3.18 are similar to those in Figure 3.19, but the occupations elfects are different,



- indicating that age is a confounder for the association between occupalion and treatment
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Figure 3.18: Multiple regression model for total cost: three predictors
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Figure 3.19: Multiple regression model for total cost: two predictors



