Generational trends in the transition to womanhood in lowland rural Nepal: changes in the meaning of early marriage

Supplementary materials

Supplementary methods
Respondent’s age was confirmed where possible by verifying citizenship documentation. However, in cases where the respondent did not know their age and did not have documentation, age was estimated in reference to her husband's age (confirmed through documentation) and the age difference between them. In the baseline survey, DIL were asked “How old were you when you became pregnant for the very first time, even if it only lasted a short time or the baby subsequently died?”

Although 95 DIL had daughters, the daughters were relatively young (median age 10 years (IQR 5) and only 11 were married. We therefore only analysed demographic traits of MIL’s eldest daughter.

Principal Component Analysis was used to construct a wealth index based on various aspects of household infrastructure and ownership of material goods. The first principal component was taken as a marker of wealth because of the strong correlation between this component and the variables related to wealth. The first principal component explained 35.6% of the variance in wealth, compared to 13.2% and 10.5% respectively for the second and third principal components. The first principal component included the following nine variables, listed by their factor loading from highest to lowest: materials used for walls (0.426), flooring (0.412) and roofing (0.389); number of rooms used for sleeping (0.341), toilet type (0.335), ownership of motorbike (0.318) and colour television (0.268); access to electricity (0.223) and water source (0.215).

List of questions on norms and decision-making asked to mothers- and daughters-in-law for data used in Table 6 and Supplementary Table S4

Norms: Ask everyone, whether or not they have a daughter
1. What do you think is the ideal age (in completed years) when a daughter should marry?
Age____(years)

2. What age (in completed years) do you think would be too early for a daughter to marry?
Age____(years)

3. What age (in completed years) do you think would be too late for a daughter to marry?
Age____(years)

4. At what age (in completed years) do you think daughters should have their first child?
Age____(years)

5.   What do you think would be the effects or problems of a daughter marrying too young?
Problem with government, below legal marriage age____
Not physically mature (doesn’t have menarche yet)____
Not emotionally mature____
Problem during pregnancy or giving birth____
Not enough education____
Pay more dowry____
Pay less dowry____
Daughter may be unhappy____
There is no problem with marrying too early____

6.   What do you think are the other effects or problems of a daughter marrying too young?
       Specify__________________________________________________________________

7.   What do you think would be the effects or problems of a daughter marrying too late?
Community may look badly on your family____
Difficulty in marrying other daughters or sons____
May not find a good husband, or family to marry into____
May marry into poorer family____
May be too educated____
Too long after menarche____
Unwanted sexual advances in community/cannot ensure her virginity____
Pay less dowry____
Pay more dowry____
Daughter may run off (elope) with someone and bring shame on the family____
Physical appearance will not be attractive____
There is no problem with marrying too late____

8.   What do you think are the other effects or problems of a daughter marrying too late?
      Specify__________________________________________________________________

Decision-making: ask everyone, whether or not they have a daughter
1.  What do you think is the ideal level of schooling a daughter should complete?
      None____     Primary____     Secondary____     More than secondary____

2.  Who do you think should decide whether a daughter goes to school?
Daughter herself____
I should decide____
My husband____
My husband and I jointly____
My son____
My mother-in-law____
My father-in-law____

3.   Who else do you think should decide whether a daughter goes to school?
Specify__________________________________________________________________

4.   Who do you think should decide at what age a daughter should marry?
The daughter herself____
Her mother____
Her father____
Her mother and father together____
Her brother____
Her grandmother____
Her grandfather____

5.   Who else do you think should decide at what age a daughter should marry?
Specify__________________________________________________________________

6.  Before they marry, do you think that daughters are an economic burden on families?
Yes____    No____

7.   Do you think that daughters should work outside the home to earn income after they
      Are married?
     Yes____    No____

8.   Do you think that any daughter should live with their mother-in-law after marriage?
      Yes____    No____




Figure S1. Mother-in-law and Daughter-in-law age
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Figure S2. Histograms of age-related outcomes, MIL and DIL
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Figure S3. Plots illustrating secular trends of age at marriage, menarche, cohabitation and first reproduction in the whole sample, by year of birth
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Figure S4. Plots illustrating secular trends in the ideal age for daughters being married and having their first child in the whole sample, by year of birth 
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Table S1. Difference between daughter-in-law co-residing with mother-in-law and daughter-in-law residing in nuclear household
	
	DIL co-residing with MIL (n=110)
	DIL in nuclear household (n=90)
	Difference

	Women’s traits

	
	n
	Mean
	SD
	n
	Mean
	SD
	△ 
	95% CI
	p-value1

	Age (y) 
	110
	31.2
	4.2
	90
	33.4
	5.8
	-2.2
	-3.7, -0.8
	0.003

	Height (cm)
	108
	151.5
	5.1
	86
	150.4
	5.3
	1.1
	-0.4, 2.6
	0.146

	Age at menarche (y)
	101
	13.7
	1.1
	80
	13.8
	1.2
	-0.1
	-0.4, 0.2
	0.571

	Age at marriage (y)
	110
	15.2
	1.7
	90
	15.2
	1.4
	0.003
	-0.4, 0.4
	0.989

	Age at co-habitation
	110
	15.7
	2.0
	90
	16.1
	1.9
	-0.4
	-0.9, 0.2
	0.184

	Age at 1st pregnancy
	91
	16.9
	1.5
	71
	17.0
	1.7
	-0.1
	-0.6, 0.4
	0.675

	
	n
	F
	%
	n
	F
	%
	p-value2

	Education (y)
	110
	
	
	90
	
	
	0.777

	  None
	
	67
	61
	
	58
	64
	

	  Primary (1-5y)
	
	20
	18
	
	17
	19
	

	  Lower-secondary (6-8y)
	
	11
	10
	
	9
	10
	

	  Secondary (≥9 years)
	
	12
	11
	
	6
	7
	

	Husband’s traits

	
	n
	Mean
	SD
	n
	Mean
	SD
	△ 
	95% CI
	p-value1

	Husband’s age (y)
	106
	35.1
	6.1
	85
	38.9
	8.5
	-3.9
	-6.0, -1.7
	<0.001

	Husband’s age at marriage (y) 
	106
	19.9
	4.5
	85
	20.7
	5.6
	-0.8
	-2.3, 0.6
	0.267

	Spousal age gap (y)
	106
	4.7
	4.2
	85
	5.4
	5.3
	-0.8
	-2.1, 0.6
	0.257

	
	n
	F
	%
	n
	F
	%
	p-value2

	Husband’s education (y)
	110
	
	
	90
	
	
	0.041

	  None
	
	20
	18
	
	32
	36
	

	  Primary (1-5y)
	
	29
	26
	
	22
	24
	

	  Lower-secondary 
  (6-8y)
	
	23
	21
	
	14
	16
	

	  Secondary (≥9 years)
	
	38
	35
	
	22
	24
	


n, number. SD, standard deviation. F, frequency. %, percentage. MIL mother-in-law. DIL daughter-in-law, Difference, DIL co-residing with MIL minus DIL in nuclear household. CI, Confidence Interval. 1Independent samples t-test. 2Chi-squared test. Cells shaded in grey indicate statistically significant differences at p≤0.05.

Table S2. Characteristics of mothers-in-law with missing data
	
	Age at menarche (years)
	Husband’s age, marriage age, spousal age gap (years)*

	
	Mean (SD)
Missing data 
(n=33)
	Mean (SD)
Available data
(n=77)
	△ 
(95% CI),
p-value1
	Mean (SD)
Missing data
(n=6)
	Mean (SD)
Available data
(n=104)
	△ 
(95% CI), 
p-value1

	Age (years)
	63.7 (8.7)
	58.6 (6.6)
	5.1 
(1.7, 8.5), 0.004
	67 (9)
	59.8 (7.4)
	7.2 
(1.0, 13.5), 0.024

	
	 F (%)
	F (%)
	p-value2
	F (%)
	F (%)
	p-value2

	Education level
	
	
	0.932
	
	
	0.511

	  None
	31 (94)
	72 (96)
	
	6 (100)
	97 (93)
	

	  Primary (1-5y)
	2 (6)
	5 (7)
	
	0 (0)
	7 (7)
	

	Caste3
	
	
	0.963
	
	
	0.736

	  Disadvantaged 
	10 (30)
	23 (30)
	
	1 (17)
	32 (31)
	

	  Mid 
	12 (36)
	30 (39)
	
	3 (50)
	39 (38)
	

	  Advantaged
	11 (33)
	24 (31)
	
	2 (33)
	33 (32)
	

	Assets
	
	
	0.829
	
	
	0.069

	  1: Poorest
	6 (18)
	18 (23)
	
	0 (0)
	24 (23)
	

	  2
	10 (30)
	18 (23)
	
	4 (67)
	24 (23)
	

	  3
	8 (24)
	17 (22)
	
	0 (0)
	25 (24)
	

	  4: Richest
	9 (27)
	24 (31)
	
	2 (33)
	31 (30)
	


*The same women did not know their husband’s characteristics. SD, standard deviation. Differences between MIL with missing and available data. CI, Confidence Interval. n, number. F, frequency.%, percentage. 1Independent samples t-test. 2Chi-squared test. 3Caste groups: Disadvantaged (Dalit/Muslim), Mid (Janajati, other Terai), or Advantaged (Sudi,  Yadav, Brahmin). Cells shaded in grey indicate statistically significant differences at p≤0.05. 




Table S3. Characteristics of daughters-in-law with missing data
	
	Age at menarche (years)
	Age at first pregnancy (years)

	Husband’s age, marriage age, spousal age gap (years)*

	
	Mean (SD)
Missing data 
(n=9)
	Mean (SD)
Available data
(n=101)
	△ 
(95% CI),
p-value1
	Mean (SD)
Missing data 
(n=19)
	Mean (SD)
Available data
(n=91)
	△ 
(95% CI),
p-value1
	Mean (SD)
Missing data
(n=4)
	Mean (SD)
Available data
(n=106)
	△ 
(95% CI),
p-value1

	Age (years)
	33 (5.0)
	30.9 (4.1)
	2.5 
(1.7, -1.4),
0.178
	30 (4.0)
	31.3 (4.2)
	-1.1 (1.0, -3.2),
0.272
	34.5 (4.2)
	31.0 (4.2)
	3.5
(-3.1, 10.0),
0.197

	
	 F (%)
	F (%)
	p-value2
	 F (%)
	F (%)
	p-value2
	F (%)
	F (%)
	p-value2

	Education level
	
	
	0.248
	
	
	
	
	
	

	  None
	8 (89)
	59 (58)
	
	13 (68)
	54 (59)
	0.810
	4 (100)
	63 (59)
	0.446

	  Primary (1-5y)
	0 (0)
	20 (20)
	
	3 (16)
	17 (19)
	
	0 (0)
	20 (19)
	

	  Lower-secondary 
  (6-8y)
	1 (11)
	10 (10)
	
	2 (11)
	9 (10)
	
	0 (0)
	11 (10)
	

	  Secondary (≥9 years)
	0 (0)
	12 (12)
	
	1 (5)
	11 (12)
	
	0 (0)
	12 (11)
	

	Caste3
	
	
	0.006
	
	
	0.004
	
	
	0.884

	  Disadvantaged
	0 (0)
	33 (33)
	
	11 (58)
	22 (24)
	
	1 (25)
	32 (30)
	

	  Mid
	2 (22)
	40 (40)
	
	7 (37)
	35 (39)
	
	2 (50)
	40 (38)
	

	  Advantaged
	7 (78)
	28 (28)
	
	1 (5)
	34 (37)
	
	1 (25)
	35 (32)
	

	Assets
	
	
	0.852
	
	
	0.100
	
	
	0.577

	  1: Poorest
	1 (11)
	23 (23)
	
	7 (37)
	17 (19)
	
	1 (25)
	23 (22)
	

	  2
	3 (33)
	25 (25)
	
	4 (21)
	24 (26)
	
	2 (50)
	26 (25)
	

	  3
	2 (22)
	23 (23)
	
	6 (32)
	19 (21)
	
	0 (0)
	25 (24)
	

	  4: Richest
	3 (33)
	30 (30)
	
	2 (11)
	31 (34)
	
	1 (25)
	32 (30)
	


*The same women did not know their husband’s characteristics. SD, standard deviation. Difference between MIL with missing and available data. CI, Confidence Interval. n, number. F, frequency.%, percentage. 1Independent samples t-test. 2Chi-squared test. 3Caste groups: Disadvantaged (Dalit/Muslim), Mid (Janajati, other Terai), or Advantaged (Sudi,  Yadav, Brahmin). Cells shaded in grey indicate statistically significant differences at p≤0.05. 



Table S4. Odds ratio for responses of whole sample of women in association with an additional year of age
	
	OR per year age

	
	OR
	CI
	p

	
	
	
	

	Problems, daughter marrying too early
	
	
	

	  Below legal marriage age
	0.998
	0.983, 1.014
	0.8

	  Not physically mature (pre-pubertal)
	0.972
	0.956, 0.989
	0.001

	  Not emotionally mature
	0.978
	0.961, 0.995
	0.010

	  Problem during pregnancy or birth
	0.985
	0.962, 1.009
	0.2

	  Not enough education
	0.963
	0.935, 0.991
	0.010

	  Pay more dowry
	0.977
	0.917, 1.041
	0.4

	  Pay less dowry
	1.033
	1.000, 1.068
	0.051

	  Daughter may be unhappy
	0.965
	0.943, 0.987
	0.002

	Problems, daughter marrying too late
	
	
	

	  Community looks badly on family
	1.008
	0.992, 1.023
	0.3

	  Difficulty in marrying other children
	1.009
	0.986, 1.033
	0.4

	  May not find good husband/family 
	0.986
	0.967, 1.006
	0.1

	  May marry into poorer family
	1.011
	0.960, 1.066
	0.6

	  May be too educated
	1.015
	0.944, 1.092
	0.6

	  Too long after menarche
	0.937
	0.748, 1.174
	0.5

	  Unwanted sexual advances/virginity
	0.994
	0.966, 1.023
	0.6

	  Pay less dowry
	1.010
	0.923, 1.106
	0.8

	  Pay more dowry
	1.020
	0.997, 1.043
	0.088

	  Daughter may elope and shame family
	1.027
	1.011, 1.043
	<0.001

	  Will not be physically attractive
	0.968
	0.951, 0.986
	<0.001

	  No problem with later marriage
	1.018
	1.002, 1.034
	0.031

	Expectations for daughters
	
	
	

	Completing secondary education
	0.981
	0.966, 0.996
	0.016

	Daughters are an economic burden (yes)
	1.022
	1.006, 1.039
	0.006

	Daughters earn income outside of home (yes)
	1.008
	0.972, 1.045
	0.6

	Daughters should live with MIL (yes)
	1.023
	0.991, 1.055
	0.1
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Age at cohabitation with husband (years)
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