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Abstract

Sri Lanka is a proud nation in the world for its ancient architectural and irrigational
structures. Unlike today, the hospitals were not served for purpose of natural labor and
delivery. Most of the houses have had a private labor room (Thimbiri Geya) for the
purpose. However, the architectural plan of the labor room was different from the other
bedrooms of the house. The room had provided the better quality of hygienic level and
health conditions to the expecting mothers and the newborn babies. The room was
sometimes used for other functions including the control of epidemic diseases, control of
post childbirth psychosis and for healing wounds. It is interested to understand the
scientific concepts behind this labor room and then, to learn and practice them if possible,
for today’s world. Therefore, experiments were carried out using three sample labor
rooms (3x4 square feet sized) under the same environmental conditions to scientifically
investigate the ancient architecture. Unit A were constructed similar to the ancient labor
room while unit B was constructed similar to the ancient labor room, but the walls were
built by cement blocks and unit C was constructed according to the modern-day room with
cement floors. These three rooms were monitored for atmospheric temperature,
atmospheric humidity, dissolved oxygen (DO) of water samples of well water and pipe
born water and microbial actions on some selected food (bread, meat and fish). It was
found out that the room temperature and humidity levels of unit A were much lower to the
other rooms and the three strata of floor in unit A could be reason for those. In addition,
higher DO levels and lower microbial activities were recorded in unit A. The results
suggest the usage of ancient system is a way forward approach in the path of sustainability
in health care facilities in the modern world. However, it is also advised to have more
experiments in a longer time span to reveal more interesting features of the ancient labor
room (Thimbiri Geya) in Sri Lanka.
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Introduction

Ancient Sri Lankans used their own technology in building storage facilities to store
traditional medicine and cultivated harvest. These storage facilities were not only
built to a greater technology, but also to a greater success in the architecture. In that
era, people did not use the hospitals for natural labor and delivery. It was not because
of lack of hospitals (There were many hospitals in ancient Sri Lanka. Each village
had a traditional doctor’s house (weda gedara) and it was very well equipped for both
outdoor and indoor patients), but due to the availability of the labor facilities at homes.
Ancient inscriptions (Wickremasinghe, 1994) and Great Chronicle (Mahawamsa, 500
AD) clearly give the evidence of usage of hospitals in ancient Sri Lanka. Eighteen
hospitals during the era of King Dutugemunu (161 — 137 BC) and King
Parakramabahu | (1153 — 1186 AD) are some of the examples for the high
technologies used in ancient Sri Lanka for the health sector. Figure 1 shows the
conserved ruins of two ancient hospitals in Sri Lanka.
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(&) Mihintale hospital (b) Polonnaruwa hospital

Figure 1: Ruins of ancient hospitals in Sri Lanka (Prematilleke and Aluvihare, 2011 and 2012)

Therefore, the hospital culture was not a strange activity to Sri Lanka. Nevertheless,
as it was said earlier, the delivery of baby was practiced mostly in lady’s parents'

house at a specially designed room. This was called Thimbiri Geya or Wedum Geya
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in local language (i.e. in Sinhala). However, if the facility is not available in her
parents’ house, the expectant mother was taken to the common labor room in the
village. This common labor room was well equipped with facilities and many senior
ladies used to help the process. One of the national newspapers; Daily Mirror, Sri
Lanka had reported (on 15/07/2014) the experience of (probably the last) a senior
lady who has voluntarily worked as a midwife in this Thimbiri Geya. She has given
the helping hand to deliver more than 300 babies in these Thimbiri Geya and
surprisingly no baby had died during the delivery (Jayarathna, 2014).

There was a separate culture for the newborn and to the mother. The mother and the
baby usually stayed in this room for couple of months and people believed, the mother
and the newborn baby were protected from common issues like, post-delivery stress
and belly button infection (Karunarathna, 2001).

This Thimbiri Geya room was not only used as the labor room, but also it was used
as the protection area for the patients with Measles, Chickenpox, and other spreading
deceases. Consequently, this room had been used as a restroom. Therefore, it is very
interested to understand the specific architecture that the ancient people had used.
Muddy walls, wooden floors, smaller door, lengthier window, coconut fronds roof or
tile roof, thick thread hanging from the roof are common factors in the ancient labor

room. In addition, a traditional medicine pack was kept inside the room.

The roof of the labor room was usually covered by Calicut tile (Sinhala tile) or
thatched. The walls were constructed by mud or laterite bricks; however, plastered
by lime. Front door was smaller compared to the other room doors in the house. The
room had one rectangular window or fan light. An important architectural plan was
there for the floor of the room. It was covered by timber, mainly by Neem timber
(Margosa timber). However, underneath the timber layer there were three layers
consisting of, 3—4 feet sand, mud, and charcoal layers from bottom to top. In between

two layers, there was a lime layer.

Therefore, this research presents an experimental investigation of the ancient labor

room which was practiced in Sri Lanka. Three rooms were constructed in the same
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environment and used to observe and analyze the important architecture of the ancient
Thimbiri Geya.

Experimental Setups

A model Thimbiri Geya (Unit A) was constructed to observe the positive impact of
ancient architecture. The dimensions of the room were 4 ft x 3 ft x 4 ft (length x width
x height). The room has a front door opening (3 ft height x 1ft width in dimensions)
and a side wall window (6 inches x 8 inches in dimensions). The floor of the model
Thimibiri Geya was structured according to the ancient architecture. A 3 —4 ft pit was
dug and filled it by sand for 3.5 ft. Then, a 3-inch charcoal layer was layered. On top
of this charcoal layer a 3-inch limestone layer was placed, and the floor was finished
with a 1-inch-thick Neem timber wood on the top (refer Figure 2a). Calicut tiles
(Sinhala tiles) were used to cover the structure (refer Figure 2b) as the roof and usual
mud compiled with bamboo sticks were used to make the walls (refer Figure 2c).

A — Neem, B — Limestone, C — Charcoal, D -
Sand

(b) Bamboo sticks and mud for walls

(a) Floor structure
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(c) Side window (d) UnitC

Figure 2: Experimental setups

Two other units B and C were constructed to compare the unique architecture of the
Unit A. Unit B and Unit C were placed at the same environment (Kaluthara district,
Sri Lanka) at same size and same dimensions with openings. Cement blocks were
used for the walls of Unit B, but the floor architecture was kept as the Unit A.
However, the floor in Unit C was cemented while its walls were constructed by

cement blocks.

These three units were tested for several parameters, including the room temperature,
relative humidity, dissolved oxygen level (DO), dehydration levels and bacteria
growth. Three thermometers (same brand) were used to measure the room
temperatures. The room temperature was measured at three times per day (8 am, 2
pm and 8 pm) for 15 days. The readings were recorded at 1ft above the floor level. In
addition, three wet and dry humidity meters were kept measuring the humidity of the
three units at 8 am, 2 pm and 8 pm for the 15 days. Five well water samples and five
tap water samples of similar volumes were kept at each unit to measure the DO levels.
Initial and 5 days DO levels were measured using multi-parameter water quality

instrument.

Tomatoes, eggplants (brinjals) and bread slices each of 200 g were kept on petri
dishes for 5 days to analyze the dehydration levels of the three units. In addition, 100
g of two samples of meat and fish from the same sample were kept in the units for 3
days. However, these meat and fish samples were steamed for 30 minutes before they
were kept on sterilized petri dishes. After 3 days, they were observed by magnifying
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glasses; however, these were analyzed in detail at National Institute of Health
Sciences, Katutara, Sri Lanka.

Results and Discussion

Table 1 shows the average room temperatures of the 15 consecutive days for the three
units. The average atmospheric temperatures of the units A, B and C were 24.3+ 1.1
0C, 26.23 + 1.13 °C and 29.65 + 0.49 °C, respectively. Therefore, it can be clearly
seen that the average temperature of Unit C is 4 — 6 °C higher than that of units A and
B. one of the main differences from unit C from other two (A and B) was the floor
architecture. Therefore, it can be discussed that the room temperature was controlled
to a livable temperature by the special floor arrangement. In addition, Unit A has the
lowest average room temperature compared to other two units. Therefore, the special

arrangement of the floor and muddy walls have impacted for the room temperature.
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Day number Room temperature (°C)

Unit A Unit B Unit C

1 26.3 271.7 29.3

2 26.1 28.3 29.3

3 25.1 27.0 30.3

4 25.2 27.1 30.0

5 24.1 27.2 29.3

6 254 26.1 30.1

7 23.9 25.3 30.2

8 24.1 25.3 30.3

9 24.1 25.1 30.3

10 24.0 25.3 29.1
11 23.1 24.7 29.2
12 23.0 24.7 29.7
13 22.9 26.3 29.3
14 23.0 27.0 29.0
15 24.2 26.3 29.4
Average 24.3 26.23 29.65

Table 1: Average room temperatures

In addition, the average humidity levels of the units showed a similar pattern. Unit A
had a relative humidity level of 68.07% (SD * 5.71) while the units B and C had
relative humidity levels of 70.05% (SD = 10.30) and 89.00% (SD + 2.01),
respectively. Three strata of floor could be the reason for the lower temperatures and
lower humidity levels. When the room temperature is at milder, humans feel an un-
tired environment. When the relative humidity is at a lowered level (60s and 70s) the
sweat of the human body would be easily vaporized and felt a refreshing and
pleasantness environment (Tsutsumi et al., 2007). Therefore, these conditions can be

expected from the ancient Thimibiri Geya.

Table 2 shows the dissolved oxygen levels in two types of water samples after 5 days.

The initial DO levels of the water samples of tap water and wet water were 7.4 and
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6.9 mg/L, respectively. It can be clearly seen that the DO levels in the Unit A is and
B are higher than those of the DO values of Unit C. DO levels are a measure of the
BOD:s levels in the water samples (Beck and Young, 1975; Boano et al., 2006; Koivo
and Phillips, 1971; Padgett and Papadopoulos, 1979).

Sample Dissolved oxygen level (mg/L)
Unit A Unit B Unit C

T1 7.2 7.2 7.1
T, 7.3 7.3 7.1
Ts 7.1 7.1 6.9
Ty 7.2 7.1 7.1
Ts 7.2 7.2 6.9
W, 6.5 6.5 6.4
W, 6.5 6.4 6.3
W3 6.4 6.4 6.2
W, 6.3 6.3 6.2
Ws 6.3 6.3 6.1
Ti Tab water samples

Wi Well water samples

Table 2: Dissolved oxygen levels after 5 days

Furthermore, lower microbial actions were recorded in unit A and B compared to unit
C. Lower atmospheric temperatures and lower humidity levels could be led to an
unfavourable environment to microbial growth. Therefore, the structure of the floor
has direct and indirect impact on the living conditions of the Thimbiri Geya. The
Neem timber has an antiseptic property due to the Azadirachtin. Therefore, that could

also be a reason for lower microbial growth.
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Unit Sample Bread Tomato (g) | Eggplant (g)
number moisture (Q)
i 1.0 9.9 5.5
A i 1.8 9.0 5.0
iii 1.4 8.1 5.5
i 1.3 8.4 6.3
B i 1.8 9.5 5.8
iii 1.3 8.4 5.7
i 2.4 10.5 7.3
C i 3.2 10 7.8
iii 2.6 10.03 8.3

Table 3: Dehydration levels of units

Table 3 presents the moisture dehydration levels after 5 days. It can be seen that Unit
A dehydrates lower amount of moisture compared to other two units. However, the
dehydration levels are the highest in Unit C. Therefore, the overall results suggest the
usage of ancient Thimbiri Geya is a way forward approach in the path of sustainability
in health care facilities to the modern world. However, it is also advised to have more
experiments in a longer time span to reveal more interesting features of the ancient

labor room (Thimbiri Geya) in Sri Lanka.
Conclusions

The results revealed that the room temperature in Unit A has much lowered room
temperatures compared to other two units (B and C). In addition, the average room
temperatures in Unit A are usually identified in between the best living temperatures
(Speakman, J. and Keijer, J. 2013) in tropical countries, like Sri Lanka. Furthermore,
the relative humidity levels of the three units revealed that the humidity in Unit A is
lower than that of other two units. Therefore, there is a clear correlation of the
temperature, humidity to the architecture of the units. This was further justified by
the bacterial growth of the food items and these analyses conclude that Unit A has a

much better living condition compared to the other two units. Therefore, the special
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floor arrangement has good impact. However, it is advisable to conduct more

experiment for the sound conclusions.
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