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ABSTRACT This study investigates the contribution of family planning pro- 
grams to the decline of fertility in Chiang Mai Province. Family planning pro- 
grams were introduced into the province in 1963. The analysis is based on 
a random sample of 3,805 wer married women horn a demographic sample 
survey conducted in Chiang Mai Province between 1979 and 1980. 

Despite large differences in degrees of modernization behveen Chiang 
Mai City and the rural areas of the province, fertility has fallen rapidly in all 
sectors of the population. In Chiang Mai City, fertility began to decline rapidly 
after 1954-58 in wery age group, especially among older women, and reached 
a lwel lower than replacement in 19i4-78. In the periurban, rural, and remote 
rural populations the fertility decline started after 1959-63 from higher lwels 
but was more rapid than that of the city population. By lWP78 all sectors 
of the Chiang Mai population had almost equally low fertility lwels. 

Age at marriage in Chiang Mai Province increased only slightly between 
1960 and 1980, but the tendency of urban women to many at later ages than 
rural women persisted. There is no evidence of a change in marital stability 
during the study period. The increase in age at marriage can account for only 
a small share of the observed fertility decline. 

Most of the rapid fertility decline in the Chiang Mai population can be 
attributed to the family planning programs, for the following reasons. First, 
although older women in Chiang Mai City accepted modem contraceptives 
more readily than those in the rural areas, the difference in acceptance rates 
diminished in the younger age groups, which had been exposed to the pro- 
grams; within the most reproductive age group at the time of the survey the 
proportions of contraceptive acceptors were equal in all study areas. Second, 
only a small proportion of women with very low fertility did not use modem 
contraceptives. The study thus concludes that family planning programs are 
one of the best possible means of slowing population growth rates to desired 
low lwels in both city and rural populations. 

As one of the first programs of its kind in Thailand, a family planning pro- 
gram was introduced at Chiang Mai's McCormick Hospital in 1963, swen 
years before the start of the Thai National Family Planning Program. Since 
then additional programs have been established, including an urban family 
planning clinic in Chiang Mai City begun in 1967 and a mobile family plan- 
ning unit with 38 work points that has served a rural population since 1969. 
In 1967 the Thai governmentlaunched a pilot project of distributing oral 
contraceptives through its first- and second-class health centers. From 1972 
onward much of the family planning work was done by auxiliary nurse- 
midwives based in midwifery stations. 

The intrauterine device (IUD) was the first modem contraceptive 
method to be introduced on  a wide scale in the Chiang Mai area (1963). 
It was followed by the injectable contraceptive Depo Provera (1965). Ow- 
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ing to the popularity of Depo Provera, Chiang Mai has what may be the 
largest injectable contraceptive program in the world. 

The early introduction of family planning programs and the varied types 
of clinics and contraceptive methods have distinguished the Chiang Mai 
population program from others in Thailand. If family planning services 
contribute to slowing population growth, then the program in Chiang Mai 
deserves attention from policymakers interested in reducing population 
growth rates. 

PURPOSE AND BACKGROUND OF THE STUDY 
The present study aims to document the fertility decline in Chiang Mai 
and to assess the impact of family planning programs and other intermediate 
variables on the fertility of Chiang Mai women. Drawing on findings from 
a demographic sample survey, the paper compares socioeconomic charac- 
teristics and attitudes toward family size of Chiang Mai's urban and rural 
populations, describes the patterns of fertility decline in each study area 
over the period from 1954 to 1978, and examines the importance of nuptial- 
ity and family planning accessibility in accounting for Chiang Mai's rapid 
fertility decline. 

The findings show that fertility has declined rapidly to below the 
replacement level among both urban and rural populations of Chiang Mai 
despite socioeconomic differences between study areas. Differences in mar- 
riage patterns have had a negligible effect on f e k t y .  Widespread knowledge 
and acceptance of contraception among all sectors of Chiang Mai Province's 
popu~at.ibn are responsible for most of the decline in bizh rates. 

A rapid fertility decline in Chiang Mai beginning in 1964 has been 
documented by a previous study (Pardthaisong 1978) based on birth regis- 
trations during 1950-75, by Thailand's population censuses of 1960 and 1970, 
and by school registration figures for 890 primary schools over the period 
from 1962 to 1974. The total fertility rate in Chiang Mai Province fell by almost 
50% between 1960 and 1975. Moreover, the 1978 study indicated that four 
areas of the province containing 93% of its population (areas A, B, C, and 
E in Figure 1) began to experience fertility declines at the same time, in 
1964. Fertility began to decline somewhat later in study area D, where most 
people live in isolated, mountainous settlements. The study found that 
changes in marriage patterns between 1960 and 1970 were insufficient to 
explain the rapid drop in birth rates but that the fertility decline did coin- 
cide to a considerable extent with the expansion of family planning pro- 
grams in the province 

A 1976 demographic sample survey by Shevasunt et al. in rural areas 
of Chiang Mai and in nearby Chiang Rai Province found that birth rates 
began to fall about five years earlier in Chiang Mai than in Chiang Rai and 



Source: Pardthaisong (1978, figure 4). 

Figure 1. Chiang Mai Province, divided into five study areas having vary- 
ing degrees of accessibility to Chiang Mai City 
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that Chiang Mai's fertility decline was somewhat closer to completion 
(Shevasunt et al. 1978). The marital total fertility level in Chiang Mai was 
estimated to be 4.42 children per woman in 1968 and 2.29 in 1976; cor- 
responding estimates for Chiang Rai were 5.38 in 1968 and 3.41 in 1976. The 
fact that family planning programs were introduced five years later in Chiang 
Rai than in Chiang Mai indicates that fertility decline was more or less coin- 
cident with the introduction of family planning services in each province. 

The survey by Shwasunt et al. agrees well with my own previous study 
referred to above, but it has several important limitations. The sample size 
was relatively small (796 women in Chiang Mai and 997 women in Chiang . 
Rai), the fertility estimates could be made back to 1968 only, and the esti- 
mated values for some years were lower than those froni estimates based 
on incomplete birth registrations. 

The present study differs from previous studies in that it focuses en- 
tirely on Chiang Mai Province, includes both the urban and rural popula- 
tions of the province, and has a larger sample size. Altogether, 3,805 ever 
married women were interviewed during 1979-80. Their fertility levels can 
be reliably estimated as far back as the 1950s, a period before the introduc- 
tion of family planning programs in Chiang Mai, and comparisons can be 
made between the city of Chiang Mai and rural areas. That fertility levels 
before the introduction of family planning programs are known is impor- 
tant for evaluating the programs' impact.-Comparisons between city and 
rural areas provide a better basis for developing family planning strategies 
to reduce population growth rates to desired levels. 

AREA STUDIED AND STUDY DESIGN 
Chiang Mai Province, the setting of this study, is the seventh largest of 
Thailand's 71 provinces and the second largest province in northern 
Thailand. Its central city, Chiang Mai, is 800 kilometers north of Bangkok. 
The terrain is mountainous, with interspersed plateaus and valleys. Trans- 
portation between population centers, primarily in the valleys and plateaus, 
varies in quality from excellent to very poor. The province's population was 
798,483 in 1960, 1,026,450 in 1970, and 1,154,850 in 1980, the increases 
representing an average annual growth rate of 2.6% between 1960 and 1970 
and 1.2% between 1970 and 1980. Almost 92% of its inhabitants in 1970 were 
rural, and there was no significant increase in the proportion of people liv- 
ing in municipal areas during 1970-80. The proportion of women of ages 
15-44 who had four or more years of education increased from 40 to 64% 
between 1960 and 1970 and rose to 8O0/0 by 1980. 

Chiang Mai is a large province, covering 22,993 kmz and stretching for 
more than 300 km from south to north. The province comprises nineteen 
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districts. For the purpose of this study, it is divided into five study areas 
(Figure 1). 

Area A is Chiang Mai City, which in 1980 contained 182,134 people. 
Its population has good access to governmental and nongovernmental 
services. 

Area B, comprising the swen urban peripheral districts surrounding 
Chiang Mai City, contained 455,366 people in 1980. Transportation by small 
buses from these districts to Chiang Mai is convenient during all seasons. 

Area C, consisting of two parts, includes six rural districts whose com- 
bined population was 285,570 in 1980. Most of the population is concen- 
trated in valleys. Transportation to Chiang Mai City is possible during all 
seasons. 

Area D, also in two parts, consists of three rural districts which in 1980 
had a population of 81,415, widely dispersed in mountainous areas. Trans- 
portation to Chiang Mai City is possible only in the dry season, and wen 
then it entails some difficulty. 

Area E consists of two rural northern districts. As of 1980 there were 
150,362 inhabitants living in an isolated wide valley, with few opportuni- 
ties to obtain services from Chiang Mai City. 

A demographic sample s y e y  of four of the five study areas was con- 
ducted in late 1979 and early 1980. Two stages of random sampling were 
used to select a statistically representative sample. The probability of selec- 
tion was equal in study areas B, C, and E. Owing to the difficulty of com- 
municating with the many hilltribe populations in area D, the study 
excluded that area, which comprises 7.1% of the province's population. Be- 
cause the population of Chiang Mai City is small, the probability of being 
randomly selected for the sample was double that of the rural areas. The 
survey completed interviews with 3,805 wer married women: 841 inChiang 
Mai City, 1,666 in the periurban sector (area B), 885 in the rural areas less 
accessible to Chiang Mai City (area C), and 413 in the rural population more 
remote from Chiang Mai City (area E). 

In the sample households every woman who had wer mamed was in- 
terviewed. The interview covered questions about household members, the 
respondent's background, her pregnancy history, her knowledge and use 
of contraception, hermarriage history, socioeconomic data, and her per- 
ception of the costs and benefits of having children. The questionnaires 
were from the World Fertility Survey (Basic Document No. 1 and Occasional 
Papers 19 and 12) and had been translated into Thai. 

The interviews took place between January and September 1979 in rural 
areas and during March 1980 in Chiang Mai City. A research assistant and 
I enlisted the support of a village headman in each village before under- 
taking the interviews. The headman was asked to rwiew a list of eligible 
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respondents and to make appointments with the respondents for the in- 
terviews. 

The data collection team consisted of six to nine interviewers. The head- 
man and his assistant directed the interviewers to their assigned cases (ap- 
proximately four to five cases a day for each interviewer): Every wer married 
woman under age 60 in the household was interviewed. The research direc- 
tor supervised the fieldwork. At the end of each day a research assistant 
checked the completed questionnaires for internal consistency and dis- 
cussed any problems with the responsible interviewer. 

SOCIOECONOMIC CHARACTERISTICS OF RESPONDENTS 

Family planning services in Chiang Mai Province have been available to 
urban and most rural inhabitants since the 1960s, the exception being the 
hilltribe populations in the mountainous areas. The impact of family plan- 
ning on birth rates should therefore be observable in both urban and rural 
areas. One question this study addressed was the extent to which differ- 
ences in such characteristics of individuals as education and occupation 
affect contraceptive use where family planning services have been availa- 
ble for many years. Socioeconomic factors, including education, have been 
shown to be important correlates of fertility levels in many other popu- 
lations. 

The present study found that major socioeconomic differentials existed 
between the study areas. They included differences in education, use of 
electricity, ownership of modem consumer goods, housing conditions, and 
economic status. 

Nearly everyone interviewed between the ages of 10 and 29 in each area 
had attended primary school (Table 1). Equally high percentages of youn- 
ger males and females had received a primary school education regardless 
of residential area, though among older respondents greater percentages 
of males and residents of Chiang Mai City had attended primary school. 
A major difference in school attendance between the populations of Chiang 
Mai City and the rural areas emerged at the secondary and higher level. 
There the advantage enjoyed by males was also more pronounced, espe- 
cially among older people and in rural areas. 

Electricity was first introduced in Chiang Mai City and later spread to 
towns and villages of other districts in the province. At the time of the sur- 
vey, differences in household electrical use between the city and rural popu- 
lations were still large: users constituted 92% of surveyed households in 
the city, 62% in periurban areas, 22% in rural areas, and 29% in the remote 
rural areas. 

Most of the survey population, especially those living outside Chiang 
Mai City, owned their own houses. Homeowners comprised 81% of the 
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Table 1. Chiang Mai residents who wer  attended school, by school lwel, 
study area, age, and sex (%) 

Chiang Mai Periurban Remote rural 
Age at City area Rural area area 
interview Male Female Male Female Male Female Male Female 

Primary school 

Secondary school or higher 

40-44 34 20 9 1 6 0 7 6 
45-49 34 20 4 1 5 0 6 2 
50-54 30 17 8 3 5 0 6 2 
55-59 25 16 2 2 0 0 0 0 
60+ 25 2 2 1 1 0 5 0 

Note: Data on males supplied by female respondents. 

respondent families in Chiang Mai City, 93% in the periurban areas, 96% 
in the rural areas, and 91% in the remote rural areas. Most of the families 
built the walls and floors of their houses with permanent materials such 
as wood or concrete. Residents in Chiang Mai City had the lowest propor- 
tion (7.5%) of houses conshucted of less permanent materials, such as bam- 
boo; the proportions were 21% in periurban areas, 17% in rural areas, and 
28% in the remote rural areas. Similarly, proportionately fewer homes in 
Chiang Mai City had roofs made of impermanent materials (e.g., grass, 
leaves, or dirt) than in the other survey areas. 
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Residents of Chiang Mai City owned more modem conveniences such 
as refrigerators, television sets, radios, and sewing machines than did resi- 
dents in the other survey areas (Table 2). Only bicycles were owned by more 
people in the periurban and remote rural areas than in Chiang Mai City. 
The most common possession of all groups was a radio; which nearly all 
households owned. 

More very poor people were living in the rural and remote rural areas 
than in the city and the periurban areas (Table 3). 

Table 2. Households owning selected modem conveniences, by study area 

Chiang Mai Periurban Rural Remote rural 
City area area area 

Convenience (N = 841) (N = 1,666) (N = 885) (N = 413) 

Refrigerator 
Television set 
Air conditioner 
Radio 
Watch 
Sewing machine 
Bicycle 
Motorcycle 
Car 

Table 3. Households in specified economic categories as estimated by 
interviewers, by study area (YO) 

Chiang Mai Periurban Rural Remote rural 
City area area area 

Economic status (N = 841) (N = 1,666) (N = 885) (N = 413) 

Very poor 14 25 34 30 
Poor 4 7 . 13 8 
Below average 22 8 12 10 
Average 38 45 33 38 
Above average 2 2 2 3 
Good 17 11 4 9 
Very good 3 1 1 2 
Unknown 0 0 1 0 

Total 100 100 100 100 

Notes: Percentages may not sum to 100 because of rounding. Interviewers were asked to esti- 
mate the economic status of each respondent's household immediately after complet- 
ing the interview. Although this estimation method was subjective, it was believed 
to be reasonably accurate. 
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FAMILY-SIZE PREFERENCES 
Respondents were asked about their ideal family sue, planned completed 
family size, and the number of live births they had already experienced 
(Table 4). The number of children considered to constitute an ideal family 
size in Chiang Mai Province was remarkably low. The mean ideal was 2.8 
children per ever married woman in Chiang Mai City and 2.7 in all rural 
areas. Eighty-one percent of respondents wanted a family of three or fewer 
children, and half (49.7%) considered a family of two children to be ideal. 
This ideal is small compared with findings from village surveys (McDaniel 
and Pardthaisong 1973) in Chiang Mai in 1967 and 1969, in which 46.7% 
and 47.2% respectively of ever married women identified a family size of 
three children as ideal. The difference between those findings and the more 

Table 4. Ideal family size, planned family sue, and number of live births 
of women in Chiang Mai City and all rural areas, by age 

Ideal familv sue Planned familv 
Study area and (no. of chifdren) sue Live births 
age at interview Mean SD Mean SD Mean SD 

Chiang Mai City 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 

All ages 

All rural areas 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 

All ages 

SD-standard deviation. 
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recent responses indicates that in the past decade ideal family size for both 
urban and rural Chiang Mai women declined to a small size. 

Moreover, ideal family size was lower among younger women in both 
Chiang Mai City and all rural areas. Although mean ideal family size was 
more than three children for women of ages 45 and over, it was only slightly 
more than two children for women under 25. This finding suggests that 
younger women in Chiang Mai now consider replacement-level fertility to 
be the norm. 

As with ideal family size, the survey found planned completed family 
size to be dramatically lower among younger women. Respondents 50 years 
old and older in Chiang Mai City had an average completed family size 
of more than five children, whereas women under age 25 planned to com- 
plete.their families with an average of slightly less than two children. The 
findings were the same for women in rural areas. It is noteworthy that 
planned completed family size was smaller than ideal family size among 
women under 25, suggesting that their completed fertility may be well be- 
low the replacement lwel of 2.3 births. 

Changes in actual family size, which can be observed from the mean 
number of live births, have been dramatic. Among women who have 
reached the end of their reproductive period, family size has been declin- 
ing. Women in the age groups 30-34 and 35-39 had a mean number of live 
births almost equal to their planned completed family size. Women in the 
most active reproductive age group (25-29), however, needed an average 
of only 0.5 more children to attain their planned completed family size. The 
comparable figure for women under age 25 was 1.0 more children. 

CHANGES IN FERTILITY SINCE THE EARLY 1950s 

Birth-history analysis 
To gain a better understanding of why family size has been reduced so dra- 
matically in Chiang Mai Province over the past three decades, I estimated 
fertility levels and trends from birth-history data. This technique of fertility 
analysis has been discussed by Brass and Rashad (1980) and used by the 
World Fertility Survey to estimate fertility in many countries. 

My Chiang Mai Fertility Survey differed from other fertility surveys in 
two ways. First, ever married women of ages 15-60 were interviewed, 
whereas most surveys include only women up to age 50 or less. The main 
advantage of including older women is that changes in completed fertility 
can be analyzed for longer time spans than would otherwise be possible. 
The other difference was the manner of dealing with the problem of 
unknown birth dates of children, which can be a severe limitation of this 
technique if the proportion of such unknown dates is large. Other, surveys 
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have coped with this problem by imputing birth dates, thus providing more 
complete coverage. The imputation method has been criticized, however, 
for being overly subjective. I therefore chose not to use imputation for the 
unknown dates and instead omitted such births. 

Fertility levels presented in this paper are thus underestimated by the 
proportion of births of unknown dates, which varies from 0.9% in Chiang 
Mai City to 4.1% in the periurban areas (Table 5). The differences between 
individual rural areas were found not to be substantial. But among older 
women, unknown birth dates of children are common, and most of them 
are in birth orders 1, 2, and 3. Thus their effect on  the estimated fertility 
level is to understate fertility levels in the early period being investigated. 

Another source of possible bias in the fertility analysis is age heaping, 
the tendency of respondents to round their dates of birth to years ending 
in 0 or 5. But the Chiang Mai Fertility Survey obtained women's birth dates 
from household registration certificates. In addition, the age analysis is cal- 
culated from 1 January 1979 and the women's dates of births. Therefore, 
the possibility of bias due  to age heaping in the current analysis should 
be diminished. 

Fertility trends estimated from several sources 
Total fertility rates of the Chiang Mai population from 19M to 1978 calculated 
from three sources of data are shown in Table 6. The fertility levels and 
trends estimated from the Chiang Mai Fertility Suurvey data agree reasona- 
bly well with those reported in previous studies. They are higher than the 

Table 5. Unknown birth dates of children, by age of women and study 
area (%) 

% of unknown birth dates 
Chiang 

Age of women at Mai Periurban Rural Remote All rural 
interview city areas areas rural areas areas 

< 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55 + 

All ages 
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Table 6. Fertility levels in Chiang Mai Province estimated from various 
sources 

Birth registration Chiang Mai Northern Thailand 
Year data Fertilitv S u w e v  Fertilitv S u w e v  

Sources: Birth registration data: Pardthaisong (1978, table 5); Chiang Mai Fertility Survey: 
derived from Table 8; Northern Thailand Fertility Survey: Chiang Mai University 
and University of Chicago (1979, table 3.3). 

a. Average total fertility for five-year period. 

values estimated from the vital registration data for the periods 1964-68 
and 1969-73. This is what one would expect, since birth regishation data 
are believed to be incomplete. In addition, the rate for 1969-73 (3.27 chil- 
dren per woman) agrees well with that derived from the Northern Thailand 
Fertility Survey (3.32). 

Of note is the continuing fall of the fertility rate, to 1.85 in 1974-78, as 
estimated from the Chiang Mai Fertility Survey data. That level is signifi- 
cantly lower than replacement. The other two sources also suggested a 
downward trend but reported somewhat higher levels for the mid-1970s. 
Two possible factors may explain this. One is that many women in the 
Chiang Mai survey may have forgotten their children's birth dates or failed 
to report accurately the number of births they had during 197433. This 
seems unlikely because 1974-78 was the most recent period at the time of 
the survey. The other explanation might be that many women in wery age 
group deliberately spaced their births in the period 1974-78 and thus af- 
fected the total fertility rate. This seems to be the case because the acceler- 
ated decline in fertility is evident in every age group between 1969-73 and 
1974-78. As Table 7 shows, the fertility decline during this five-year period 
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Table 7. Proportion of 1964-78 age-specific fertility decline occurring be- 
tween 1969-73 and 1974-78, by age and study area (%) 

YO of fertility decline 

Age P O U P  Chiang Mai City All rural areas 

Total 34 43 

was equal to nearly 5090 of the entire decline that had occurred since the 
mid-1960s. 

As Table 8 and Figure 2 reveal, there has been a dramatic fertility decline 
in every age group since 1954-58 among women in Chiang Mai City and 
since 1959-63 among women in the other study areas. By 1974-78, fertility 
had reached levels lower than replacement in all study areas. 

The amount of 4ertility decline has been directly correlated with wom- 
en's ages, being 40% for the youngest reproductive age group and more 
than 8090 in the oldest. 

Fertility trends from 1960 to 1980 can be analyzed for each study area 
from 1970 and 1980 census data. Results based on Rele's (1976) technique 
and assumed life expectancies of women at birth of 60 and 65 years are 
shown in Table 9. These comparative results from birth-history data gathered 
in the Chiang Mai Fertility Survey and from census data should be viewed 
with caution. The periods used for the comparisons are not exactly the same. 
And the defined populations are different; the birth-history data were ob- 
tained from village populations within 50 km of district towns, whereas 
the census data were drawn from the entire population. 

Nevertheless, the two sources yielded similar estimates that sigrufy a 
rapid decline of fertility from high to low levels in all study areas. The esti- 
mates based on census data yielded lower fertilit) lwels throughout the 
period from 1960-65 to 1970-75, in conformity with generally lower esti- 
mates obtained when the rwenal technique is used. For the last period 
(1975-80), however, the census data produced slightly higher fertility values 
than the birth-history data for Chiang Mai City and the periurban areas. 
Similar differences were more pronounced in the rural and remote rural 
areas, possibly because the census data were drawn from areas beyond 50 
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Table 8. Total fertility at exact ages among women in each five-year pe- 
riod from 1954-58 to 1974-78, by study area 

Residence 
and exact aee 1974-78 1969-73 1964-68 1959-63 1954-58 

- - 

Chiang Mai City 
29 0.81 1.11 1.65 2.02 2.70 
34 1.20 1.70 2.43 3.22 4.05 
39 1.43 2.07 3.06 4.22 5.27 
44 1.57 2.33 3.50 3.79 
49 1.59 2.41 3.60 

Periurban areas 
29 0.94 1.45 2.09 2.59 2.66 
34 1.29 2.04 3.09 4.04 3.43 
39 1.58 2.46 4.02 5.26 5.38 
44 1.73 2.77 4.70 6.05 
49 1.76 2.88 4.92 

Rural areas 
29 1.22 1.97 2.32 3.10 3.13 
34 1.48 2.52 3.43 4.38 4.83 . 
39 1.77 2.99 4.26 5.62 6.01 
44 1.93 3.40 5.02 . 6.27 
49 1.99 3.57 5.26 ' 

Remote rural areas 
29 1.10 2.20 2.19 2.88 3.05 
34 1.53 3.11 3.19 4.12 4.66 
39 '1.87 3.51 4.20 5.33 5.94 
44 2.01 4.04 4.79 6.05 
49 2.06 4.16 5.01 

All rural areas 
29 1.05 1.71 2.16 2.77 2.85 
34 1.38 2.34 3.19 4.15 4.43 ' 

39 1.68 2.77 4.11 5.36 5.64 
44 1.83 3.14 4.80 6.12 
49 1.87 3.27 5.03 

km from district towns and were likely to include hilltribe people. Hilltribe 
populations usually have higher fertilitiy than the lowland populations. 

Cohort analysis 
Thus far we have been considering period analysis, which focuses on events 
affecting different groups at particular, times. In contrast, cohort analysis 
considers the experience of one group of people over time. Data gathered 
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Figure 2. Fertility levels of the Chiang Mai population from 1954-58 to 
1974-78, by study area 

from different cohorts interviewed in the Chiang Mai Fertility Survey (Ta- 
ble 10) are of interest for a number of reasons. 

The f is t  and most striking is the dramatic decline in fertility observed 
in wery successive cohort among women who were currently of reproduc- 
tive age regardless of study area. 

Second, fertility in every age group continued to fall wen though it 
had already reached low lwels. As a result, actual fertility of women in 
the most active reproductive ages was now very low. In Chiang Mai City, 
for example, by ages 30-34, eligible women had only 1.6 children. If this 
trend were to continue, it is unlikely that they would have enough chil- 
dren to replace themselves. This is also true for younger women in the other 
three study areas. 
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Table 9. Fertility estimates for 1960-80 based on 1970 and 1980 census data 
(with two assumptions of life expectancy) and on birth-history 
data from the Chiang Mai Fertility Survey, by study area 

Total fertilitv 
Source, assumption, Chiang Mai Periurban Remote 
and period City areas Rural areas rural areas 

Census data (eo = 60) 
1960-65 
1965-70 
1970-75 
1975-80 

Census data (eO = 65) 
1960-65 
1965-70 
1970-75 
1975-80 

Birth-history dataa 
1959-63 
1964-68 
1969-73 
1974-78 

a. Total fertility rates (obtained from Table 5) are for age groups up to 45-49 except in the 
period 1959-63, in which they are for age groups up to 40-44. 

Third, fertility decline occurred almost simultaneously among women 
of different ages in all study areas. In Chiang Mai City, for example, the 
cohort born in 1934-38 experienced its greatest fertility decline at ages 25-29; 
for the cohort born in 1939-43, fertility declined most at ages 20-24; and 
for the younger cohorts, fertility dedine took place at younger ages. A similar 
process took place in other study areas; that is, fertility declined in wery 
age group at almost the same time. The fertility lwel of the youngest 
reproductive age group is already low among the cohorts born in 1954-58 
or later, both in the city and in the periurban sectors. Fertility trends among 
young cohorts in the rural and remote rural areas suggest that fertility may 
reach similarly low lwels in the near future. 

Fourth, the fertility decline began earlier in Chiang Mai City than else- 
where, with the 1934-38 birth cohort when they were 25-29 years of age. 
In the remaining three study areas the fertility decline also began with the 
same cohort, but at ages 30-34 instead of ages 25-29 as in the city, suggest- 
ing that the decline in rural areas lagged behind that in Chiang Mai City 
by approximately five years. 
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Last, the eldest cohort (born in 1919-23) had significantly lower fertili- 
ty rates at young ages than did cohorts born in 1924-28 and 1929-33. This 
was true in Chiang Mai City, the periurban areas, and the rural areas, but 
not in the remote rural areas. This finding suggests that women in the old- 
est age groups rounded upward the birth dates of their children born when 
the women were in their early childbearing years. It may be the result of 
underreporting of births by some women, especially in the eldest age group. 
Another factor in these older women's lower fertility may have been World 
War 11. The study found that fertility levels of women who had been ages 
15-19, 20-24, and 25-29 during 1944-48 (that is, ages 45-49, 50-54, and 55 
or more at the time of the s w e y )  were sigruficantly lower than comspond- 
ing rates in 1949-53 and also slightly lower than comparable rates in 1939-43. 
The postwar baby boom may have occurred in the Chiang Mai population. 
Evidence from the age structure of the Chiang Mai population indicates 
that the war did affect fertility in the province. 

Evidence from the age structure 
If a fertility decline had actually been taking place since the .1960s, as 
documented by the birth-history data and previous studies already cited, 
one would expect to find changes in the age structure of the population. 
Figure 3 presents the age structures for Chiang Mai Province in 1960 and 
1970 based on census data, and for Chiang Mai City and rural areas of the 
province in 1979-80 based on data from the Chiang Mai Fertility Survey. 
The age structure of Chiang Mai Province's population in 1960 is typical 
of a population with high fertility, whereas the changes observed in the 
age structure of 1970 (in age groups 5-9 and 0-4) suggest that birth rates 
had already begun to fall during the first half of the decade and had f d e n  
more rapidly in the second. In addition, the changes in age structure of 
the city population in 1980 (age groups 0-4,5-9, 10-14, and 15-19) demon- 
strate the continuing rapid decline in fertility into the 1970s. However, for 
the Chiang Mai rural population-for simplicity of presentation, I have com- 
bined the data for the periurban, rural, and remote rural areas-the changes 
in age structure of the three youngest age groups suggest that fertility be- 
gan to decline there approximately five years later than in the city but that 
it fell more rapidly in the 1970s. Therefore, the changes in age structure 
of the Chiang Mai population since the 1960s confirm the existence of the 
rapid fertility decline hypothesized from birth histories of women in my 
sample survey. 

Some other interesting evidence is the fluctuation in the 1960 age shuc- 
ture of Chiang Mai Province, notably in age groups 15-19,20-24, and 25-29. 
The fluctuations were found again in the 1970 age structure (at ages 25-29, 
30-34, and 35-39) and also in the age structures for the Chiang Mai City 
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Table 10. Mean number of children ever born (per woman) for women 
born between 1919 and 1963, by study area 

Residence and Age group 
birth cohort 20 . 20-24 25-29 30-34 35-39 40-44 45-49 

Chiang Mai City 
1959-63 0.02 
1954-58 0.04 0.33 
1949-53 0.10 0.46 0.96 
1944-48 0.02 0.55 1.25 1.63 
1939-43 0.16 1.05 2.06 2.66 2.89 
1934-38 0.14 1.11 2.23 2.66 3.38 3.52 
1929-33 0.06 0.95 2.52 3.71 4.34 4.60 4.62 
1924-28 0.05 0.53 1.76 3.10 4.11 4.54 4.62 
1919-23 0.06 0.77 1.70 2.81 4.04 4.60 4.71 

Periurban areas 
1959-63 0.05 
1954-58 0.08 0.49 
1949-53- 0.16 0.85 1.34 
1944-48 0.08 0.91 1.59 1.94 
1939-43 0.16 1.17 2.27 2.86 3.15 
1934-38 0.09 1.00 2.51 3.51 3.93 4.07 
1929-33 0.06 0.86 2.45 3.90 4.83 5.14 5.17 
1924-28 0.05 0.51 1.85 3.36 4.57 5.25 5.27 
1919-23 0.07 0.69 1.77 2.98 4.19 4.99 5.21 

Rural areas 
1959-63 0.10 
1954-58 0.16 0.62 
1949-53 0.18 1.05 1.71 
1944-,48 0.24 1.16 2.10 2.35 
1939-43 0.18 1.50 2.73 3.28 3.56 
1934-38 0.16 1.40 2.93 4.04 4.51 4.68 
1929-33 0.03 1.11 2.81 4.10 4.94 5.34 5.41 
1924-28 0.12 0.87 2.46 4.16 5.39 6.15 6.32 
1919-23 0.08 0.64 1.49 2.83 4.00 4.65 4.89 

Remote rural areas 
1959-63 0.07 
1954-58 0.19 0.66 
1949-53 0.15 1.07 1.63 
1944-48 0.11 1.00 2.09 2.53 
1939-43 0.19 1.47 2.62 3.53 3.87 
1934-38 0.12 1.28 2.76 3.76 4.16 4.30 
1929-33 0.03 0.89 2.59 3.83 4.85 5.38 5.42 
1924-28 0.10 0.85 2.39 4.00 5.21 4.80 5.92 
1919-23 0.11 1.28 2.67 4.06 5.33 6.06 6.28 
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Table 10. (continued) 

Residence and Age group 
birth cohort 20 20-24 25-29 30-34 35-39 40-44 45-49 

All rural areas 
1959-63 
1954-58 
1949-53 
1944-48 
1939-43 
1934-38 
1929-33 
1924-28 
1919-23 

and the rural populations (at the ages 35-39, 40-44, and 45-49). Since the 
findings from the three sources of data are so consistent and the age struc- 
ture of any population is mainly determined by changes in fertility level, 
all the evidence suggests that Chiang Mai Province experienced a fertility 
decline during the 1940s. Separation of young men from their wives dur- 
ing the war and food shortages and uncertainty caused by the war are all 
plausible explanations. A baby boom in the 1950s followed the end of the 
war. 

Another interesting development that can be observed from the age 
structures for Chiang Mai is the increasing proportion of the population 
of age 60 or more. The increase could not be observed in 1960 or 1970, when 
the proportion of elderly persons was 6.0 and 5.8% respectively. But by 
1979-80 the elderly population had grown to 7.1% among men and 9.0% 
among women in Chiang Mai City and 7.9 and 9.0% respectively in the 
rural areas. The increase was consistent with a decline in fertility during 
the previous two decades. 

CHANGES IN THE MARRIAGE PATTERN 
The remarkable decline in fertility over the past two decades in all study 
areas of Chiang Mai Province could have several explanations. In Chiang 
Mai, as in other parts of Thailand, childbearing is overwhelmingly con- 
fined to marriage or stable unions, and marriage itself signals the begin- 
ning of exposure to the risk of pregnancy. Unless marital fertility is controlled 
in such a society, the age pattern of first marriage, the proportion of per- 
sons who many, and the patterns of marital dissolution and remarriage 
determine the overall lwel of fertility. The most important of these deter- 
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Figure 3. Age structures of Chiang Mai Province (1960 and 1970), Chiang 
Mai City (1980), and rural areas of Chiang Mai Province (1979) 
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Sources: 1960 and 1970 censuses; Chiang Mai Fertility Survey. 

Figure 4. Percentage of Chiang Mai women single in 1960, 1970, and 
1978-80 

minants are the age pattern of first marriage and the proportion who ever 
many (Trussell 1980). The first factor to consider, then, as an explanation 
for Chiang Mai's fertility decline is the age pattern of marriage during the 
period 1960-80. 

Evidence of a changing nuptiality pattern for the Chiang Mai popula- 
tion is presented in Figure 4. The marriage data are from the population 
censuses of 1960 (adjusted for age misreporting [Chamratrithirong 19761) 
and 1970, and from the Chiang Mai Fertility Survey of 1979-80. Data for 
Chiang Mai City were weighted and then combined with those for rural 
areas. The proportion of single females in Chiang Mai Province was slightly 
higher in 1970 than in 1960 for all age groups. But the proportion was much 
greater in 1979-80 than in 1970, especially in the most reproductive age 
groups: 45.7% for women 20-24 years old, 19.7% among 25-29-year-olds, 
and 10.3% among women 30-34 (compared with 34.1%, 11.8%, and 5.2% 
respectively in 1970). The singulate mean age at marriage for women was 
20.6 in 1960,21.2 in 1970, and 23.0 in 1979-80. Thus delay in age at marriage 
has become more pronounced in the last decade. 
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Figure 5. Percentage of Chiang Mai women single, by study area, in 
1979-80 

Despite the rise in age at marriage during the 1970s for the province's 
population as a whole, differences among urban and rural areas were 
pronounced in the most reproductive age groups (Figure 5). In Chiang Mai 
City in 1979-80 the proportions single were 63.6%, 33.8%, and 22.8% for 
women 20-24,25-29, and 30-34 years old respectively. In periurban areas, 
however, they were 45.8%, 22.0%, and 10.1%; and in rural and remote rural 
areas combined they were 37.0%, 10.4%, and 3.1%. The singulate mean ages 
at marriage for women in 1979-80 were 28.0, 23.2, 21.6, and 21.4 years in 
the city, periurban areas, rural areas, and remote rural areas. 

Despite the increasing delay in the age at marriage among Chiang Mai 
women, in itself it was unlikely to account for more than a small share of 
the observed fertility decline during the 1960s, although its impact was 
greater in the following decade. There are several reasons for drawing this 
inference. First, during the 1960s age at marriage increased only slightly 
but fertility fell rapidly. Second, despite the large differences in age at mar- 
riage between Chiang Mai City and the rural populations in 1979-80, fertil- 
ity fell below the replacement level in all study areas. Third, as shown in 
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Table 11, there was no increase in age at marriage among ever married 
women in different cohorts, but their fertility (i.e., number of live births) 
nevertheless declined. 

Nor did marital dissolution account for the rapid drop in fertility. 
Although marriage stability played a significant role in fertility differentials, 
as analyzed from this data set, there was no increase in marital instability 
between 1960 and 1979-80. Nor was there a significant difference in rnar- 
riage stability between the city and the rural populations in the late 1970s. 
Therefore, the impact of marital instability on the rapid decline of fertility 
in this population is unimportant. 

USE OF MODERN CONTRACEPTIVES 
With a change in age at marriage ruled out as a major factor in the fertility 
decline, the next stage of analysis therefore examined the effect of contracep- 
tive use, and specifically Chiang Mai's family planning programs, on fertdity. 

Knowledge of contraceptive methods was found to be widespread 
among Chiang Mai women in every age group. Nearly all women knew 
of a service location, the cost, and a mode of t~ansportation for obtaining 
modern contraceptive methods such as orals, injectable contraceptives, 
IUDs, condoms, and male and female sterilization. In addition, more than 
half of the women surveyed were able to mention the contraceptive methods 
by name. 

The survey also disclosed that high percentages of women living with 
their husbands were currently practicing contraception in all study areas. 
Most of the women not practicing conhaception were either planning to 
have a child or believed they were infecund. This high level of contracep- 
tive use explains the low fertility level found in the second half of the 1970s. 

Response to questions about contraceptive use in the past revealed that 
older women in Chiang Mai City had accepted modem contraceptives more 
readily than those in the rural areas. But the gap between urban and rural 
women was nariower in the younger age groups. This explains why the 
fertility decline took place first in Chiang Mai City and later in rural areas. 
The data also showed that most women had begun to use contraceptives 
in the 1960s, a period when fertility fell precipitously. A third finding re- 
vealed by the data on ever use was that older women began using modern 
conhaceptive methods when they had already had many children, whereas 
younger women had the advantage of being able to use modern contracep- 
tion for controlling their fertility to a desired small family size. Data on ac- 
tual fertility of survey respondents revealed that the only women who had 
never used contraceptiv& had had problems of infertility. 

These findings are discussed in detail in the following sections. 
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Table 11. Mean age at first marriage and mean number of live births of 
Chiang Mai women, by study area and birth cohort, 1919-63 

Stud area Number of Age at f ist  mamage Live births 

and {irth cohort women Mean SD Mean SD 

Chiang Mai City 
1919-23 
1924-28 
1929-33 
1934-38 
1939-43 
1944-48 
1949-53 
1954-58 
1959-63 

All cohorts 

Periurban areas 
1919-23 
1924-28 
1929-33 
1934-38 
1939-43 
1944-48 
1949-53 
1954-58 
1959-63 

All cohorts 

Rural areas 
1919-23 
1924-28 
1929-33 
,1934-38 
1939-43 
1944-48 
1949-53 
1954-58 
1959-63 

All cohorts 

Remote rural areas 
1919-23 
1924-28 
1929-33 
1934-38 
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Table 11. (continued) 

Stud area Number of Age at first marriage Live births 
and iirth cohort women Mean SD Mean SD 

- - - - - - - 

Remote rural areas (continued) 
1939-43 53 
1944-48 43 
1949-53 57 
1954-58 62 
1959-63 27 

All cohorts 413 

All rural areas 
1919-23 221 
1924-28 339 
1929-33 442 
1934-38 373 
1939-43 327 
1941-48 262 
1949-53 424 
1954-58 409 
1959-63 154 

All cohorts 2,961 

Current contraceptive practice 
Use of modern contraceptives by Chiang Mai women at the time of survey 
was high, especially among women in the age groups of 15-39 (Figure 6). 
Urban women in the most reproductive age group of 25-29 and in age group 
30-39, however, were using contraception at a significantly lower lwel than 
nonurban women. The greatest use occurred in different age groups for 
different areas. For urban women it was ages 20-24 (74.4%); for periurban 
women, ages 25-29 (81.1%); and for rural and remote rural women, 30-34 
(74.6 and 82.4% respectively). Interestingly, among the youngest reproduc- 
tive age group, highest contraceptive use (74.4%) was in the rural areas. 

Women in Chiang Mai City were using contraception differently from 
women in rural areas in two respects (Table 12). For them orals were the 
most popular method of contraception regardless of age group. In the rural 
areas orals were most popular only among women in age groups 15-19 and 
25-29; for women in other age groups orals and injedables were used almost 
equally. Female sterilization was also more popular among young urban 
women than among their rural counterparts. Nearly a quarter (24.4%) of 
women between ages 30 and 34 in Chiang Mai City had chosen this per- 
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Figure 6. Percentage currently practicing contraception among women living with their husbands and not preg- 
nant at the time of interview, by study area and age 



Table 12. Percentage currently practicing contraception among women living with their husbands and not preg- 
nant at time of interview, by study area, contraceptive method, and age 

Studv area and All women % of women by age group as of I January 7 9 7 9  
contiaceptive method ages 15-49 15-19 20-24 25-29 30-34 35-39 40-44 45-49 

CHIANG MA1 CITY 
Practicing contraception 

Orals 
Injectables 
lUDs 
Condom 
Male sterilization 
Female sterilization 
Other methods 

Not practicing contraception 

Total 

ALL RURAL AREAS 
Practicing contraception 

Orals 
lnjectables 
lUDs 
Condom 
Male sterilization 
Female sterilization 
Other methods 

Not practicing contraception 
Total 

Note: Percentages may not sum to totals because of rounding. 
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Table 13. Ever married women w h o  had  ever used specified contraceptive 
methods, by age a n d  s tudy area (%) 

Chiang Peri- Remote 
Age at interview and Mai urban Rural rural 
and conhaceotive method Citv areas areas areas 

Any method of contraception 
< 20 76 79 76 71 
20-24 93 88 82 80 
25-29 85 92 87 86 
30-34 87 86 86 90 
35-39 87 78 75 85 
40-44 72 68 63 67 
45-49 54 56 34 38 
50-54 36 21 13 11 
55 + 19 7 0 9 
Age-standardized rate 
up to age 
30-34 88 88 85 84 
45-49 78 77 70 72 
55 + 67 64 56 59 

Oral contraceptives 
< 20 67 58 65 63 
20-24 74 71 72 61 
25-29 71 73 76 65 
30-34 63 66 72 71 
35-39 66 53 60 65 
40-44 37 38 46 39 
45-49 26 29 21 15 
50-54 14 7 7 2 
55 + 4 2 0 4 
Age-standardued rate 
up to age 
9-34 69 69 73 65 
45-49 55 54 57 51 
55 + 45 43 45 41 

Injectable contraceptive 
< 20 5 25 20 8 
20-24 31 44 41 42 
25-29 47 57 48 53 
30-34 34 52 53 49 
35-39 28 49 38 38 
40-44 15 40 24 39 
45-49 10 25 12 10 
50-54 7 7 3 0 
55 + 0 1 0 0 
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Table 13. (continued) 

Chiang Peri- Remote 
Age at interview and Mai urban Rural rural 
contraceptive method City areas areas areas 

Age-standardized rate 
up to age 
30-34 
45-49 
55 + 

IUD 
< 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55 + 
Agc-standardized rate 
up to age 
30-34 
45-49 
55 + 

manent conhaceptive method, compared with 12.1% in rural areas. (Among 
women in the 45-49 age group the respective percentages were 3.1 and 2.6.) 
These higher rates of acceptance among younger women suggest a grow- 
ing acceptance of female sterilization. However, there seems to have been 
no increase in the popularity of male sterilization among either urban or 
rural populations. 

Ever users of contraceptives 
Analysis of the patterns of use by women who have ever used contracep- 
tion helps to explain past levels and trends of fertility in Chiang Mai. As 
Table 13 shows, a higher proportion of urban women in the older age groups 
had used contraception than had older women in the periurban, rural, and 
remote rural areas.-~ut  marked differences between urban and rural women 
were found only in the oldest age group (50 or more); the gap was narrower 
in age groups 35-49 and was almost nonexistent in the most reproductive 
age groups in every study area. The age-standardized rate of use up  to age 
group 30-34 was 87.6, 88.3, 84.5, and 83.9% for the city, periurban, rural, 
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and remote rural areas respectively. In the most fertile age group (25-29) 
more than 85% of women in all areas had already used a modem form of 
contraception. 

Methods of contraception used 
Women in Chiang Mai Province had used many methods of contraception, 
including orals, injectables, IUDs, female sterilization, and condoms (Ta- 
ble 13). But the most popular methods were the orals and the injectables. 

Although a greater percentage of women had used orals than injecta- 
bles, i t  is not possible to assert with certainty that oral contraception was 
the most popular method, for several reasons: (1) oral contraceptives were 
available both in the McCormick Hospital's family planning program and 
through the government's health network, whereas until about 1976 the 
injectable was available only through the McCormick program; (2) orals had 
been available to nearly all women since 1967 through the McCormick 
Hospital's program and before then through chemist shops, but during the 
study period the injectables were available only for women who had had 
a previous pregnancy; and (3) few women had been satisfied with only 
one contraceptive method, and switching from one method to another was 
common in this population. 

It is noteworthy that more rural than urban women chose the injecta- 
bles, even though urban women had easier access to family planning serv- 
ices. It might be that injectables are more suited to rural life than the orals. 

Although the McCormick program ha_d introduced the IUD in 1963 and 
most people knew about this method, not many of them chose this method 
for family planning after 1967. This was also the case with other methods, 
such as condoms, male and female sterilizations, and withdrawal. 

Age patterns of first use 
Knowing when modem contraception first began to be used is crucial to 
an understanding of the fertility decline in this population. The question- 
naire used in the Chiang Mai Fertility Survey elicited information about 
when (at what age and birth order) women began using each contracep- 
tive method. Because the patterns of fertility decline are remarkably simi- 
lar in the periurban, rural, and remote rural areas, for simplicity of 
presentation the data for those areas are combined. Tables 14 and 15 com- 
pare the patterns of f i t  use for orals and the injectable contraceptive (Depo 
Provera) by women in rural areas and the city of Chiang Mai. Owing to 
much lower acceptance levels of other contraceptive methods, similar in- 
formation for them is not available. 

Chiang Mai's first family planning program started in 1963 with IUDs 
(the Margulies Coil). The program began offering the injectable contracep- 



Table 14. Women in rural areas who had ever used orals or injectables, by age at interview and year when speci- 
fied method was first used (%) 

Method used and 
Year of first use 

Number of 
ace at interview women 1954-58 1959-63 1964-68 1969-73 1974-78 1979 1954-79 

Orals 
< 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55 + 

lnjectables 
< 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55 + 

Nolc: I'crcentages may not sum to totals because of rounding 



Table 15. Women in Chiang Mai City who had ever used orals or injectables, by age at interview and year when 
specified method was first used (%) 

Method used and Number of year of f i t  use 
age at interview women 1954-58 1959-63 1969-68 1969-73 1974-78 1979-80 1954-80 

Orals 
< 2 0  
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55 + 

lnjectables 
< 20 
20-24 
25-29 
30-34 
35-39 
4-41 
45-49 
50-54 
55 + 

Note: Percentages may not sum to totals because of rounding. 
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tive in 1965 and the pill in 1967. Orals could be obtained from chemist shops 
and certain hospitals in Chiang Mai City in the early 1960s, but at high 
cost, and therefore they were not immediately furnished in the family plan- 
ning program. It is therefore quite surprising (Table 14) that some rural 
women reported that they began using orals and injectables as early as the 
mid-1950s, long before the start of the family planning program. 

More than one-third of the women who had begun using orals in 
1964-68 were 35 years of age or older at the time of the survey. That means 
they would have been in the broad age group of 25-44 at the time they 
first accepted orals. The data also show that in more recent years higher 
percentages of contraceptive users accepted the pill in the younger reproduc- 
tive age groups. For example, 67.2% of acceptors who were 30-34 at the 
time of the survey had already accepted the pill at ages 25-29 or  less; this 
proportion was 96.7% among acceptors 25-29 years old at the time they 
were interviewed. Nearly the same percentage was found among women 
in the youngest age group. 

The acceptance pattern for the injectable contraceptive was similar to 
that for the pill. The exception is that a smaller proportion of women ac- 
cepted the injectable than accepted orals during 1964-68. That proportion 
increased in 1969-73 and in 1974-78. The McCormick Hospital's introduc- 
tion of a mobile family planning unit into rural populations in 1969 may 
have made the injectable more accessible to rural women and thereby in- 
creased its acceptance rate in the later periods. 

The acceptance pattern for the Chiang Mai City population (Table 15) 
is similar to that of the rural population, except that a higher proportion 
of contraceptive acceptors in every age group chose the pill or the injecta- 
ble in the earlier periods-i.e., 1959-63 and 1964-68. The proportions of 
acceptors of each method were much the same as in the rural group in 
1969-73. 

Parity levels at first use 
Women of age 40 or more at the time of the survey would have been 25 
or more when the first family planning program was established in Chiang 
Mai City. By age 25 they would have already borne some children. Analy- 
sis of the data on  acceptance of oral and injectable contraceptives by birth 
order at time of first acceptance for women in rural areas (Table 16) reveals 
the following. First, rural women who were 40 years old or more at the 
time of survey had begun using the pill when they already had many chil- 
dren: 56.1% of women interviewed at ages 40-44 had had five or more births 
at the time of acceptance. This percentage was even greater among older 
women. Second; most younger rural women, in contrast, had begun us- 
ing the pill at much lower parities: 69.8% of those interviewed at ages 30-34 



Method used and Number of Birth order 
age at interview women 0 1 2 3 4 5+ All birth orders 

Orals 
< 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55 + 

Table 16. Women in rural areas who had ever used orals or injectables, by age at iqtewiew and birth order when 
specified method was fist used (%) 

lnjectables 
< 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55 + 

Note: Percentages may not sum to totals because of rounding. 
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hadaccepted the pill when they had only two or fewer children, and the 
proportions of such early acceptors were 86.4 and 99.6% among women in- 
terviewed at ages 25-29 and 20-24 respectively. It is noteworthy that well 
over half (59.3%) of women in the 20-24 age group had started using the 
pill before their first birth, and in the youngest age group (under 20) the 
proportion was 86.3%. Third, the acceptance pattern for the injectable con- 
traceptive among rural women was much the same as that for the pill. The 
policy of the Chiang Mai family planning program did not allow women 
who had not borne any children to use the injectable. Nevertheless, a few 
respondents reported having used this method before their first birth. 

Most of the younger women started using the injectable immediately 
after their first birth. Among women interviewed at ages 25-29 the propor- 
tion who did so was 58.6%; among women who were only 20-24 and 15-19 
at the time of the survey the proportions were 82.9 and 92.0% respectively. 

The acceptance pattern among urban women was the same as in the 
rural population (Table 17). Because of the lower fertility of urban women, 
however, the majority of older women (age 40 or more) had begun using 
orals or injectables after having four or more children, instead of five or 
more as was the case for the rural population. 

An interesting finding is that no difference emerged between the ur- 
ban and rural populations in the pattern of pill and injectable acceptance 
by women in the most reproductive age group. In both populations more 
than 85% of young women accepted the pill before their first birth, and 
more than 80% accepted the injectable immediately after their first child 
was born. 

/ Sources of modern contraceptives 
The study found that women in Chiang Mai accepting contraceptives did 
so mainly from government health facilities and from the McCormick fam- 
ily planning program. The other main source was the private sector, prin- 
cipally private clinics and chemist shops. The pattern of acceptance 
depended not only on the type of contraceptive offered but also on the 
services provided. 

As shown in Table 18, most of the nonurban pill acceptors (70% of peri- 
urban, 69.6% of rural, and 58.5% of remote rural women) received their 
supplies from government health outlets such as hospitals, health centers, 
and health personnel working at home. In Chiang Mai City, however, only 
41.6% received their pills from government services. 

Although significantly fewer women obtained their pills from the 
McCormick family planning programs (including its mobile unit, the city 
clinic, and the hospital) than from governmental outlets, the pattern of ac- 
ceptance by them is interesting. The McCormick program's clinic and hospi- 



Table 17. Women in Chiang Mai City who had ever used orals or injectables, by age at interview and birth order 
when specified method was first used (%) 

Method used and . Number of Birth order 
age at interview women 0 1 2 3 4 5+ All birth orders 

Orals 
< 20 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55 + 

lnjectables 
< 20 
.20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 

Note: Percentages may no1 sum to totals because of rounding 
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tal, which are situated in the city, naturally attracted acceptors living in the 
city and the periurban areas (21.0 and 12.3% of all pill acceptors from those 
respective areas) but few from rural and remote rural areas. The McCor- 
mick program's mobile unit, however, was used by 16.3% of orals acceptors 
in remote rural areas and by 8.2% of orals users in rural areas but by few 
women in the city or periurban areas as a source of orals. 

Other private sources, including chemists and private clinics, played 
a significant role in the delivery of orals. Their conhibution was greatest 
in the city (37.3%) and lowest in the periurban areas (16.4%). 

Most injectable acceptors received their injections through the McCor- 
mick family planning program. The proportion of acceptors using the 
McCormick program was highest in the periurban areas (83.2%) and lowest 
in the rural areas (68.8%). Reliance on  the mobile unit bore a direct rela- 
tionship with distance from Chiang Mai City, the percentages ranging from 
1.4 in Chiang Mai City to 76.7 in remote rural areas. 

Facilities for sterilization and for IUD insertion have been available 
mostly in hospitals or in first-class government health centers. Thus urban 
residents have had more access to them than the rural populations. Accep- 
tance of these two methods was still very low, even in Chiang Mai City, 
at the time of the survey. 

The simplest contraceptive technique, the condom, is easily available 
from various sources. The majority of users surveyed bought them from 
chemist shops. 

The data presented in this section have indicated that the availability 
of various contraceptive methods through Chiang Mai's family planning 
programs has played a significant role in the widespread acceptance of 
modern contraceptive methods. Different services have reached different 
areas. The city clinics have served mainly women from the urban and peri- 
urban areas; the mobile family planning unit has served mostly women 
from rural and remote rural areas; and government health posts scattered 
more or less evenly in periurban, rural, and remote rural areas have dis- 
persed oral contraceptives to women outside metropolitan Chiang Mai. 

Factors in nonacceptance 
Despite the popularity of family planning in Chiang Mai, 10% of ever mar- 
ried women in the most reproductive age groups had not become accep- 
tors at the time of the survey. The question therefore arises, why haven't 
such women used contraception for controlling their fertility? A compari- 
son of the fertility levels of noncontraceptors with those of women who 
had ever used contraception (Table 19) reveals that in both urban and rural 
populations noncontraceptors had borne fewer children than contracep- 
tive users in all age groups, a finding that suggests high-fertility women 



Table 18. Contraceptive acceptors, by s tudy area, source of supplies, a n d  first method used (90) 1 % 
First method used. 

Study area and source Oral Injectable IUD Condom Sterilization Others All methods 

CHIANG MAI cm 
Government 

Health centers or hospitals 
Health personnel 

McCormick 
Mobile unit 
City clinic 
Hospital 

Chemists 
Private clinics 
Others 
Unknown 

All sources 
Number of acceptors 

PERIURBAN AREAS 
Government 

Health centers or hospitals 
Health personnel 

McCormick 
Mobile unit 
City clinic 
Hospital 

Chemists 
Private clinics 
Others 
Unknown 

All sources 
Number of acceptors 



RURAL AREAS 
Government 

Health centers o r  hospitals 68 25 45 43 75 7 53 
Health personnel 2 1 0 0 0 0 1 

McCormick 
Mobile unit 8 51 0 0 0 2 16 
City clinic 2 17 0 0 0 2 5 
Hospital 0 1 5 0 17 0 1 

Chemists 17 2 0 57 0 18 13 
Private clinics 1 1 40 0 8 2 3 
Others  3 3 10 0 0 61 8 
Unknown 0 0 0 0 0 7 1 

All sources 100 100 100 100 100 100 100 
Number of acceptors 329 106 20 7 12 44 518 

REMOTE RURAL AREAS 
Government 

Health centers o r  hospitals 57 8 54 14 75 4 39 . 
Health personnel 1 .  8 0 0 0 4 3 

McCormick 
Mobile unit 16 77 0 0 0 0 27 
City clinic 1 2 0 0 0 0 1 
Hospital 1 2 27 0 13 0 2 

Chemists 19 0 0 71 0 27 16 
Private clinics 1 2 18 0 12 4 3 
Others  3 2 0 0 0 57 8 
Unknown 1 0 0 14 0 4 8 

All sources 100 100 100 100 100 100 100 
Number of acceptors 147 60 11 7 8 28 261 

Notes: Percentages may not sum to totals because of rounding. The McCormick Hospital's mobile unit covers 38 work points in rural areas 
of the province every three months. 



Table 19. Mean number  of children wer born to contraceptive users and  nonusers in  Chiang Mai City and  rural 
areas, by age 

Mean number of children % of ever married women 

Chiang Mai City 'All rural areas Chiang Mai City All rural areas 
Age at 
interview Users Nonusers Users Nonusers Users Nonusers Users Nonusers 

Note: Some percentages of ever married women in this table are higher than those in Table 13 because the analysis here includes women 
who used abortion to control their fertility, whereas such women are omitted from the analysis in Table 13. 
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seek modern contraception early in their reproductive lives. The data also 
show that fertility was substantially lower among nonusers than among 
users in the high-fertility age groups of 15-34, although low proportions 
of those women, especially those 2034, had not used contraception. These 
findings suggest that low fertility occurred naturally for these women. The 
higher proportion of nonusers in the age group 15-19, however, may be 
explained by the fact that most of them had not yet conceived. This was 
clearly the case among young urban nonusers. It seems reasonable, there- 
fore, to conclude that those who did not practice contraception during the 
1970s were mostly women of low fecundity. 

FACTORS IN CHIANG MAI'S RAPID FERTILITY DECLINE 
The fertility decline in Chiang Mai has resulted mainly from the desire for 
small families, itself the consequence of important socioeconomic changes 
that began long before the 1960s. These can be summarized as follows. The 
most important change was the limitation of available land. Another was 
rapid decline in child mortality after World War 11, which brought about 
more and more pressure on couples to have fewer children. The govern- 
ment's development schemes in the 1960s did not create new jobs and there- 
fore did not help unemployed people. Small family size thus became a new 
value for survival. Finally, contraceptive services made available through 
private and government family planning programs since the 1960s helped 
couples achieve desired small family size. 

Evidence of population pressure on the land comes from families who 
have no land for cultivation. At the time of the Chiang Mai Fertility Survey 
in 1979 only 50.4% of households in the periurban areas, 57.6% of those 
in the rural areas, and 55.6% in the remote rural areas worked on their own 
land. Others had to rent all or part of the farm land they used to earn their 
livelihood. 

Dr. Boonchom Areewongse, director of the McCormick family planning 
program, who was 72 years of age in 1985 and a native of Chiang Mai, 
described to me how, in the 1930s, people moved from Chiang Mai Province 
to nearby Chiang Rai Province in search of land. In the 1960s there was 
again an exodus of people from Chiang Mai City and the periurban areas 
to rural and the remote rural areas of the province for the purpose of ac- 
quiring new land. 

Pressures on land have also been exacerbated by the inheritance sys- 
tem. Land is divided among the children of a family after their parents die. 
Without new land becoming available, the consequence of this system is 
that, after a few generations, the individual land holdings become too small 
to support a family. 
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The continuing mortality decline put more pressure on the land tenure 
system. After World War I1 infant and child mortality fell rapidly, owing 
to the eradication or control of malaria, smallpox, cholera, and tuberculo- 
sis; and more children survived to lay claim to their parents' land. The vi- 
tal registration system for Chiang Mai Province recorded crude death rates 
of 16.2 deaths per 1,000 persons in 1947, 10.2 in 1963, and 6.2 in 1978. The 
decline of infant mortality was also remarkable: from 130.8 deaths per 1,000 
live births in 1947 to 68.7 in 1963 and 20.8 in 1978. Although the vital events 
recorded by the vital registration system are well known to be 
underreported, the estimates point unmistakably to a mortality decline in 
this population. 

Job opportunities for the unemployed have been limited in the agricul- 
tural sector. Even in the early 1960s, the employment opportunities for peo- 
ple without higher education were slim, and in recent years they have 
worsened. It is now common for there to be from ten to 100 applicants for 
any job opening. The plight of young women from Chiang Mai and other 
northern provinces who seek demeaning jobs as bar girls in Bangkok and 
other big cities is well known. 

During the survey interviews many of the elderly women described the 
hardship that having too many children had caused. Some of them had 
resorted to induced abortions out of desperation. Many said that if modem 
contraceptives had been available in their day, they certainly would have 
had smaller families. 

The desire for improved living levels-e.g., higher education for their 
children and for household conveniences-has increased the attractiveness 
of small family size. In Chiang Mai Province, as in other parts of Thailand, 
only people with higher education are able to find jobs in the government 
sector. But until the 1960s centers of higher education existed only in Bang- 
kok, the capital city. A few other cities had schools at the preuniversity level, 
but opportunities for higher education were not available to people in rural 
areas, who were generally unable to afford the expense. 

Not until the 1970s were people in Chiang Mai Province exposed to such 
forms of modernization as cars, motorcycles, and television. This came af- 
ter the substantial decline in fertility of the 1960s. The attractions of con- 
sumer goods may have served as further motivation to limit family size. 
Buying a motorcycle, for example, instead of having another child could 
help a couple to earn their living. 

Modem contraceptives, made available first by the McCormick family 
planning program in 1963 and later by the government programs, helped 
young couples to achieve the small families they desired, as well as help- 
ing older couples to limit their family size to levels already achieved. Fertil- 
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ity, therefore, began falling precipitously in the 1960s and continued to 
decline thereafter, to reach a level lower than replacement. 

One reason for the widespread acceptance of modern contraception 
in so short a period of time may have been people's trust in the McCor- 
mick program. For almost a decade before the family planning was started 
the people of Chiang Mai had received health services from the McCor- 
mick Hospital. The contraceptive services offered by McCormick found 
ready acceptance. 

DISCUSSION 
Findings from the Chiang Mai Fertility Survey support findings from previ- 
ous studies (Pardthaisong 1978; Shwasunt et al. 1978) and provide firm wi- 
dence of the impressive impact of family planning programs on  family size 
in Chiang Mai Province, where fertility fell from a high level to below the 
replacement level in less than twenty years. The most striking finding was 
the rapidity of the fertility decline in rural areas. There it started in the late 
1960s at a level higher than that of the Chiang Mai urban population. By 
the late 1970s rural fertility had reached such a low level that it nearly 
equaled the rate prevailing in Chiang Mai City. 

Even today, differences between the urban and rural populations in 
"modemity"e.g., educational lwel, electrification, water supply, home ap- 
pliances, medical services, occupation, and general socioeconomic status- 
are dramatic. Modernity has been demonstrated to be the main cause of 
fertility differentials in many populations elsewhere. It is therefore amaz- 
ing that, in less than twenty years since the introduction of an intensive 
family planning program, the fertility differentials have almost disappeared 
between Chiang Mai Province's rural and urban populations. The survey 
data also indicate an identical fertility decline among women of all sectors, 
regardless of their educational levels and spouses' occupations. These find- 
ings strongly suggest that family planning services are one of the best pos- 
sible means of slowing population growth to a desired low level. 

As already noted, Chiang Mai's rapid fertility decline between 1960 and 
1970 did not coincide with a change in the mamage pattern. Singulate mean 
age at marriage did increase in the lWOs, however, especially in Chiang 
Mai City, where modern contraceptives had been in common use. The sur- 
vey data suggest that the mamage age of women did not start to rise until 
after contraceptives had been available for many years. Thus, this study 
provides a different perspective from what has been shown in other socie- 
ties, namely that in Chiang Mai marital fertility fell before age at marriage 
rose. Moreover, marital stability was much the same throughout the study 
period of 1960-80. 
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The rapid fall of fertility in Chiang Mai involves not only a change in 
the age structure of the population but also a change in socioeconomic pat- 
terns, for example in the primary school system. At present many primary 
schools register fewer than sixty pupils in grades 1 through 6, and others 
have been forced to close because of an insufficient number of pupils. 
Middle-class families have recently experienced a scarcity of servants, which 
is attributable partly to the expansion of the job market and partly to the 
reduction in the number of children born in Chiang Mai starting in the 
1960s. The introduction of family planning services in Chiang Mai Province 
has also enhanced couples' reproductive control and thus improved their 
human rights situation. 

The fertility decline in Chiang Mai Province has been more rapid than 
in other parts of Thailand because of the early introduction of family plan- 
ning services and the intensiveness of the family planning programs there. 
Nevertheless, other parts of Thailand began to experience fertility declines 
in the 1960s (Pardthaisong 1980), and these became more rapid in the 1970s 
(Thailand, Office of the Prime Minister 1977). Diminishing regional differen- 
tials in Thailand's fertility levels have been documented by Kamnuansilpa 
et al. (1982). 

Comparison of the fertility decline in Chiang Mai with that of Thailand 
as a whole raises some interesting questions. Will the fertility differentials 
among the regions of Thailand disappear in the near future? Will the fertil- 
ity of the urban populations be the same as the rural populations', as is 
now the case in Chiang Mai? Is,it possible for Thailand as a whole to attain 
the same low levels of fertility now seen in Chiang Mai? 

It seems to me that if family planning services like those in Chiang Mai 
become available throughout Thailand, a further reduction in fertility is pos- 
sible at the national lwel. But differences among regions such as culture, 
land-tenure patterns, and geography make an equally low fertility lwel in 
all parts of the Kingdom unlikely. For example, the scarcity of water in the 
northeast necessitates more intensive use of labor than in the north; typi- 
cally, villagers must cany water in buckets from sources more than a kilome- 
ter away, whereas in rural Chiang Mai the s o w e  of water is almost at one's 
doorstep. It follows that a child's contribution to the labor force is more 
important for the villagers in the northeast. This need for children's labor 
apparently affects the fertility lwel of the region. Such differences in the 
lives of the people in the north and the northeast go beyond what family 
planning can do and make it difficult to believe that the two populations 
will ever have equally low fertility levels. 
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