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ABSTRACT 
Nutritional health levels are examined from human dental 
remains associated with wooden coffins dated between 
2000 and 500 years ago at archaeological sites in north-
west Thailand. During a two-year-field season, almost 
500 human teeth have been recovered. These wooden 
coffin people had a relatively low incidence of dental 
caries (4.7%), but a high incidence of tooth wear 
(30.4%). In short, the dental lesion patterns of these 
wooden coffin people were similar to those of prehistoric 
hunting-gathering groups in Thailand. 

INTRODUCTION 
This research project is part of the Highland Archaeology 
Project in Pang Ma Pha district, Mae Hong Son province 
(HAPP). The project encompasses the themes of archae-
ology, dendrochronology and physical anthropology that 
were supported by the Thailand Research Fund during 
2001 to 2003.  

Mae Hong Son province is located in northwestern 
Thailand. There are approximately 170 caves and shelters 
in Pang Ma Pha, and these have made the place attractive 
to adventure tourists (Sidisunthorn et al. 2006). Numerous 
wooden coffins also occur in the caves. However, due to 
the locations of these sites in difficult karstic terrain there 
has been little archaeological activity, with the exception 
of a few rockshelters excavated by Chester Gorman in the 
1960s (Gorman 1972).  

The aim of the dental research reported here is to find 
out whether there are any geographical or chronological 
links between past and present populations in Pang Ma 
Pha. Previous results have shown that  
(1) the dental morphology of ancient people in the Pang 

Ma Pha area is similar to that of other sundadont 
Southeast Asian groups,  rather than East Asian sino-
dont groups (Nakbunlung and Wathanawareekool 
2004);  

(2) average tooth lengths of ancient Pang Ma Pha people 
are shorter than those of  modern Thais (Nakbunlung 
and Buttwaiyawutthi 2003);   

(3) there was a very low rate of dental caries (Wa-
thanawareekool 2003).  

These characteristics are typical of hunter-gatherer socie-
ties or mixed hunter-gathering and agricultural societies, 
rather than fully agricultural ones.  

MATERIALS AND METHODS 
Five hundred and forty nine human teeth representing an 
estimated 58 adult and 12 infant skeletons were collected 
during the 2001-2003 field survey conducted by Rasmi 
Shoocongdej (Nakbunlung 2003). Four hundred and 
sixty-seven were permanent adult teeth, all separated from 
mandibles and maxillas. They were found on the surface 
and in the uppermost layers in apparent association with 
the wooden coffins. Pleistocene specimens are excluded 
from the analysis. The wooden coffins are dated by den-
drochronology to between 2000 and 500 years ago, ac-
cording to Poomjamnong (2004), and similar ones occur 
in caves and cliffs in many mountainous areas of South-
east Asia (Tenazas 1983; Cherdsak 1999; Jakkarinrat 
1999; Higham 2002). Morphological features are the 
initial focus because the teeth will be sent for further 
biological study and some of the techniques used, such as 
collagen extraction for DNA analysis, will be destructive.  

The relationships between human dentition and diet 
have been investigated in prehistoric populations for more 
than a century (Diet and Dentition in Archaeology 2003). 
Nutrition and health of prehistoric people can be detected 
through dental remains, one of the best-preserved forms 
of biological evidence after death. The focus of this study 
is on dental caries and occlusal tooth wear (Ganjanawasit 
1997).  

Dental Caries 
Dental lesions, or caries, results from decalcification of 
the dental enamel by bacterial waste products. Carious 
lesions, most commonly found on the molar teeth and in 
particular the occlusal and interproximal tooth surfaces, 
have a complex aetiology that includes oral health behav-
iours, diet and fluoride levels (Hillson 2001) to name a 
few factors. According to Ganjanawasit (1997), carious 
lesions can be visually studied by noting changes in 
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Table 1. Positions of dental caries in Pang Ma Pha teeth. 

 
Tooth type n1 n2 % per class 

   1 2 3 4 5 6 
Anterior 7 9 11.1 0 55.6 22.2 11.1 0 
Posterior 15 17 11.8 76.4 0 0 11.8 0 

n1 = number of carious teeth 
n2 = number of carious locations (there may be more than one lesion on each tooth) 
Class 1 = lesions in pits and fissures in anterior and posterior teeth;  
Class 2 = lesions in the proximal areas of posterior teeth; 
Class 3 = lesions in the proximal areas of anterior teeth; 
Class 4 = lesions in the proximal areas through the incisal angles of anterior teeth; 
Class 5 = lesions in the cervical areas of anterior and posterior teeth;  
Class 6 = lesions in the incisal angles of anterior teeth and on the cusps of posterior teeth.  
 
Table 2. Levels of dental wear in Pang Ma Pha teeth. 

 
Tooth type n1 % per class 

  1 2 3 4 5 6 7 8 
lower first 

molar 23 4.4 0 17.4 17.4 30.4 13 13 4.4 
n1 = lower first molars 
Class 1 = no trace of dental wear; 
Class 2 = lesion on cusp tip (not through dentine); 
Class 3 = lesion on cusp tip (through dentine); 
Class 4 = lesion on at least 2 cusp tips continuously (through dentine); 
Class 5 = lesion as a continuous flat surface on 2 cusps (through dentine); 
Class 6 = lesion as a continuous flat surface on 3-4 cusps (through dentine), but with an enamel ring still present; 
Class 7 = enamel rim worn away; 
Class 8 = only the dental root remains. 
 
Table 3. Comparison of incidences of dental caries in Thailand prehistoric sites. 

 # of teeth with caries Total no. teeth studied Percentage 
Pang Ma Pha1 22 467 4.7 

Khok Phanom Di2 139 1282 10.8 
Non Nok Tha2 34 1233 2.8 
Ban Chiang2 76 1067 7.1 

1 this study 2 Douglas 1996 
 

Table 4. Comparison of incidence of advanced tooth wear between Thailand prehistoric groups. 

 Teeth with advanced wear Total no. teeth studied Percentage 
Pang Ma Pha1 1  23 4.3 
Khok Phanom 

Di2 
112  1272 8.8 

Non Nok Tha2 11  253 4.3 
Ban Chiang22 28  210 13.3 

1 this study 2 Douglas 1996 
 
dental surfaces. Black’s criteria (cited in Summitt 1996) 
are applied here. He proposed six lesion types for both 
anterior teeth (incisor and canine) and posterior teeth 
(premolar and molar).  

Tooth Wear 

Loss of tooth enamel and dentine through wear is gener-
ally seen on the occlusal and interproximal surfaces of the 
teeth. Dental wear may result from chewing food, grit 
introduced with food, bruxism (tooth grinding) and ero-

sion from acidic foods (Gandjanawasit 1997; Neville et  
al. 1995). The clinical study of dental lesions usually 
focuses on aspects of prevention and treatment (Summitt 
1996). However, dental anthropologists are interested in 
studying human teeth to determine age-at-death, life-
ways, diet, disease and extramasticatory activities in the 
past (Rattarasan 1989; Hillson 1996; Buikstra and Ube-
laker 1997).  

Smith’s tooth wear scoring system (cited in Hillson 
1996) has been used in this study on first molars only. A 
total of 23 mandibular molars were assessed for wear. 
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RESULTS 
Carious Lesions 
Twenty-two out of four hundred and sixty-seven teeth 
show carious lesions (4.7%), these being 7 anterior and 15 
posterior teeth. Most show caries in the interproximal 
region where adjacent teeth make contact with each other. 
Table 1 shows that the proximal area is the position where 
dental caries occur the most, 55.6% and 76.4% for the 
anterior and posterior teeth respectively. Lesions are 
present on the proximal area through the incisal angle in 
22.2% of the sample, 11.1% show dental caries in pits, 
and another 11.1% on the cervical areas of the anterior 
teeth. Lesions in pits and fissures in the posterior teeth are 
present in 11.8% of the sample, and lesions on the cervi-
cal area of the posterior teeth in a further 11.8%.  

A comparison with other prehistoric groups in Thai-
land, shown in Table 3, demonstrates that Ban Chiang has 
a high percentage of dental caries (7.1%). The Pang Ma 
Pha and Khok Phanom Di populations have lower per-
centages (4.7% and 3.2% respectively), whereas Non Nok 
Tha has the lowest (1.8%).  

According to Lasen (cited in Douglas 1996), the oc-
currence of dental caries in hunter-gatherer societies is 
usually less than 10%, lower than rates usually found in 
groups of agriculturalists. The low frequency of caries at 
Pang Ma Pha couod be interpreted as a result of a hunter-
gatherer economy based on meat, rather than on a carbo-
hydrate diet as the main staple. However, Oxenham et al. 
(2006) have noted that caries rates among Southeast 
Asian agricultural populations are very low by global 
standards and may be due to the non-carious nature of 
rice-based diets.  

Tooth Wear 
Some degree of tooth wear is present on 95.6% of the 23 
mandibular molars assessed. Most dental wear exposed 
the dentine on the occlusal surfaces of at least two cusps 
(47.8%). Table 2 shows that the highest percentage of 
tooth wear occurs at level 5 (30.4%), which is the type 
that exposes the dentine on the occlusal surface of at least 
two cusps and results in a continuous flat surface. Next 
come levels 3 and 4 with 17.4% each. Levels 6 and 7 have 
13.0% each. Extreme wear to the level of the dental root 
(level 8) is present on 4.4% of the sample.  

Such wear may result from abrasion (grit in processed 
soft foods), or chewing tough unprocessed foods. Table 4 
compares the percentages of teeth with advanced tooth 
wear among four prehistoric groups. The results are 4.4% 
in the wooden coffin sample, 13.3% for Ban Chiang, 
21.2% for Khok Phanom Di, and 4.3% for Non Nok Tha.  

These results suggest that Pang Ma Pha had relatively 
low levels of tooth wear, although it is unclear from these 
data what the main dietary component may have been if 
looking at wear alone. Further, the isolated nature of the 
dental sample makes assessment of age-at-death all but 
impossible from tooth wear scores.  

CONCLUSIONS 
In this study, caries and tooth wear have been used as 
indicators for the nutrition and health of the Pang Ma Pha 
archaeological populations. The frequency of caries is 
well below 10%, the suggested boundary between non-
agricultural and agricultural groups. This may indicate 
either a hunter-gatherer subsistence orientation or a reli-
ance on non-carious rice agriculture. This study also 
shows that tooth wear was at a relatively low level at 
Pang Ma Pha. However, archaeobotanical evidence 
should be also taken into account in future studies, as 
should other techniques concerning nutritional analysis. 
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