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Abstract The interest to study the well-being in older adults notices the process of

population aging that exists in different parts of the world, especially in developed and

emerging countries such as Chile. In this research we explore the differences between

gender in determinants of affective component of well-being, i.e. happiness in older adults,

both women and men, living in rural areas in the Maule Region, Chile. A subjective

happiness scale was applied across female (N = 241) and male (N = 144) older adults

(age range 60–90). Statistical analysis included comparison of means for independent

samples and multiple comparison tests. Ordered logit models were computed to examine

the determinants of happiness. We find that satisfaction related to food, perception of

health and functionality are significantly linked to individual happiness within both gender

groups. An influential predictor of female’s happiness is the frequency of having dinner

with companion. An increased quantity of goods at home implied more happiness. A

positive coefficient for age and a negative coefficient for age-squared seem to support the

idea of an inverted U-shaped relationship between age and happiness in the female group

with an inflection point at the age of 77.5 years. This research suggests that the design and

formulation of public policies on rural older adults should consider subjective welfare
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factors they perceive as predictors of happiness and not only objective factors related to

well-being.

Keywords Well-being � Ordered logit � Perception health � Functionality � Public policy

1 Introduction

1.1 Happiness and Subjective Well-Being

Interest in studying subjective happiness in the elderly has been rising due to the increasing

proportion of senior citizens in the population in different parts of the world. This phe-

nomenon is not only significant in developed countries, but also in developing countries

like Chile. Although we can establish a structural relation between life’s domains and

happiness, the literature provides few studies about this relation in the elderly living in

rural areas. Studying happiness can provide insights into the way a country’s overall

development is measured. It is also important for the design of public policies for an aging

society (Calvo and Martorell 2008) in many of life’s domains, such as public health, family

planning, or public employment policies. For example, Veenhoven (2008) suggests that

public health can also be promoted by policies that aim at greater happiness. According to

González et al. (2012), countries and leaders have begun to value the considerations

associated with the assessment that people make about their lives as a politically relevant

objective. The authors suggest rethinking development based on people’s subjectivity by

focusing on the notion of ‘‘subjective well-being’’. In a policy brief, Beytı́a and Calvo

(2013) provide evidence-based recommendations for Chile on how to measure happiness in

a way that is valid, reliable, efficient, and consistent with international standards.

Happiness is considered an affective component of subjective well-being (SWB) and

satisfaction with life is the cognitive component (Diener et al. 1985; Moyano and Ramos

2007; Pavot and Diener 2008). Considering that the analysis of happiness helps to better

analyze the net impact of economic policy (Frey and Stutzer 2002), the design and for-

mulation of public policy should therefore be informed by an analysis of the predictor

variables influencing the affective component of SWB. Moreover, considering the sharp

increase in the number of people over age 60 in Chile, information must be provided on the

factors that influence the happiness of the elderly. This will make it possible to offer senior

citizens social intervention programs that meet their requirements. Thus the Chilean

elderly population will be able to continue enjoying an important role in social

construction.

At an international level, recent studies have focused on identifying the factors that

influence happiness in the elderly (Angner et al. 2013; Chyi and Mao 2012; Godoy-

Izquierdo et al. 2013; Knight et al. 2009; Kousha and Mohseni 2000; Ku et al. 2014; Lou

2010; Patrick et al. 2001; Shams 2014; Selim 2008; Theurer and Wister 2010; Wang and

Sunny Wong 2014). Research on the aging process in Chile is still limited, particularly

with regard to the elderly living in rural areas. Some studies on happiness among the

Chilean population in general are those of Moyano and Ramos (2007) and Vera-Villarroel

et al. (2011). Also, the more recent works by Schnettler et al. (2012, 2014) suggest that

satisfaction with food-related life is a strong predictor of the cognitive component of SWB.
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1.2 Happiness Scale and Evidence

The most frequently used scale to measure the affective component of SWB is the sub-

jective happiness scale (SHS) developed by Lyubomirsky and Lepper (1999). The SHS

consists of four items to be answered on a 7-point Likert scale. Scores totaled for the four

items range from 4 to 28, which is calculated based on the average score of all items, where

higher scores reflect greater happiness. Some recent studies on happiness and the elderly

have shown dispersed values. For example, the mean (SD) of happiness reported by

Angner et al. (2013) was 5.67 (1.36) in a study about people of at least 50 years of age for a

sample of 383 people. For the Thai elderly population (age range 55–80) Gray et al. (2008)

estimated the mean happiness to be between 5.5 and 5.8 depending on the age range, 5.5

(2.05) for female and 5.8 (1.91) for male. The authors reported increasing happiness

according to functional ability and number of household possessions as variables. For

institutionalized and non-institutionalized Spanish seniors Godoy-Izquierdo et al. (2013)

indicated that most participants reported a current happiness value between 5 and 8

(mean = 6.59) on a 10-point scale. Chyi and Mao (2012) reported that the mean value of

self-rated happiness was 3.41 on a 5-point scale among the sampled elderly of which men

are slightly happier (3.45) than their female counterparts (3.37). Moreover, Shams (2014)

estimated a happiness index with an average value of 2.11 (1.41) on a 4–point scale (range

1–4). Vera-Villarroel et al. (2011) reported a mean score of 5.33 (1.11) for a sample of 517

Chilean adults with an age mean of 39.5 (age range 18–77).

Some authors suggest that the most influential predictors of older adults’ happiness are

indicators of health status (Angner et al. 2013; Chyi and Mao 2012; Gray et al. 2008; Hsieh

2011). Patrick et al. (2001) concluded that only emotional support from family and friends

emerged as a significant predictor of well-being and that women were more likely to report

high levels of negative affect.

The literature does not provide any conclusive evidence regarding the contribution of

living with children or grandchildren on the happiness of older adults. For example, for

Gray et al. (2008) living with children does not contribute to explaining happiness in the

elderly. However, Chyi and Mao (2012) found that ‘living with children’ has a negative

effect and ‘living with grandchildren’ has a positive effect on the elderly’s happiness. The

authors found a statistical significance and positive correlation between happiness and

good health and family income, and a negative correlation with poor health in both models.

Also, they suggested, only for the male model, a statistically significant and positive

relation between happiness and age and education. For Shams (2014) age is an important

determinant of well-being and results seem to support the idea of an inverted U-shaped

relationship between age and happiness with a theoretical turning point at 65.5 years of

age.

Hsieh (2011) concluded that marital status is a significant predictor of happiness, where

seniors (65?) have a decreasing probability of happiness when they are widowed or

separated. Also, the difference in income equality between those seniors who were happy

and those who were not was not statistically significant. The latter results confirm the idea

that for seniors money does not buy happiness.

There is no consistent difference in happiness between genders. Over time, however,

women’s happiness declines relative to men in every cohort. In the 1970s women were

usually happier than men. By the 1990s the opposite was the case (Easterlin 2001). Ac-

cording to the author, there is evidence that women are generally slightly happier than
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men, but this evidence on average applies to people in developed countries (Frey and

Stutzer 2002). Stevenson and Wolfers (2009) found that happiness has increased across the

European Union for men and women; however, increases in happiness have been greater

for men than women, leading to a decline in European women’s happiness compared

European men’s. Knight et al. (2009) showed that rural women in China are happier than

rural men. For the population 55 years and older (age range 55–80) Gray et al. (2008)

examined the level of happiness of the Thai elderly population and its relationship to

various external and internal factors. According to multiple regression analyses, men are

more likely to be happy than women, as are people who live alone. However, according to

Gray et al. (2008) one of the most important predictors of happiness is consumerism, which

is measured as number of household possessions (more household possessions implies

more happiness). Graham and Chattopadhyay (2012) found no significant difference be-

tween male and female happiness in low-income countries; however, they suggested that

women are happier in developed countries. Zweig’s (2014) work provided evidence that

women are either happier than men or that there is no significant difference between

women and men in nearly all of the 73 countries examined. The magnitude of the female–

male happiness gap is not associated with economic development or women’s rights, and

there are no systematic patterns by geography or primary religion.

Finally, the literature suggests there are no associations between seniors’ happiness and

race/ethnicity (Angner et al. 2013; Hsieh 2011), gender (Angner et al. 2013; Hsieh 2011;

Kousha and Mohseni 2000; Theurer and Wister 2010), age (Angner et al. 2013; Gray et al.

2008; Kousha and Mohseni 2000; Patrick et al. 2001), education (Angner et al. 2013; Hsieh

2011; Moor et al. 2013; Patrick et al. 2001), education of rural women (Chyi and Mao

2012), marital status (Angner et al. 2013; Patrick et al. 2001), employment status (Hsieh

2011), or income (Angner et al. 2013; Moor et al. 2013).

1.3 Current Study

As summarized above, some previous relevant studies have indicated the main predictors

of older adults’ happiness (Angner et al. 2013; Chyi and Mao 2012; Godoy-Izquierdo et al.

2013; Knight et al. 2009; Kousha and Mohseni 2000; Shams 2014; Selim 2008; Theurer

and Wister 2010; Wang and Sunny Wong 2014). However, some previous studies on

happiness in Chile have referred to the population in general and not to the elderly

specifically (Moyano and Ramos 2007; Vera-Villarroel et al. 2011). Calvo et al. (2009)

explored the factors that affect an individual’s happiness while transitioning into retire-

ment. The results revealed that what really matters is not the type of transition (gradual or

immediate retirement), but whether people perceive the transition as chosen or forced. In

this research, we analyzed the relationships between rural elderly men and women’s

happiness and their main predictors in the Maule Region, Chile. The Maule Region has the

highest rate of rurality in Chile (33 %). Also, the regional aging index indicates there are

71 seniors per 100 children under 15 years of age with a higher proportion of women than

men. The main aim of this research was to explore the gender differences in the deter-

minants of subjective happiness in the elderly living in rural areas. Thus, we expected to

provide insights for policy makers to improve their perceptions and understanding of the

Chilean elderly. This was done by testing the following research questions:
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Question 1 Are women more or less happy than men?

Question 2 Is spending on food consumption higher or lower between women and man

and what is the relationship between spending and happiness?

Question 3 Which variables are associated with happiness of rural seniors in terms of

gender?

Question 4 Is satisfaction with diet associated with happiness for people of different

gender?

Question 5 What is the relationship between perceived health and happiness?

2 Data and Methods

2.1 Sample

389 seniors (241 women, 144 men) living in rural areas of the Maule Region in central

Chile were interviewed. Within the conglomerate a two-stage sampling was used, stratified

by clusters with incidental (casual) sub-sampling and by (snowball) networks. A stratified

random sample with affixation proportional within each of the 30 communes of the Maule

Region was carried out. In order to conduct a comparative analysis on food spending

between women and men, only one half of a couple was interviewed. Centers for the

Elderly (CAM) listed in the National Register of Social Organizations for the Elderly of the

National Service for Senior Citizens (SENAMA) were used as clusters. CAM were se-

lected within each stratum by simple random sampling, with the ‘‘random sample of cases’’

SPSS function. The maximum absolute error level expected of the questionnaire results

was ±5 % for a 95 % confidence level.

2.2 Instrument

Considering the relation between happiness and satisfaction with food and health-related

indicators, the questionnaire applied included the following scales: SHS, Satisfaction with

Food-related Life (SWFL), Health-Related Quality of Life Index (HRQoL), and Index of

Independence in Activities of Daily Living (known as the Katz ADL).

The SHS consists of four items that must be answered on a 7-point Likert scale. The first

item asks respondents whether, in general, they consider themselves to be (1) ‘not a very

happy person’ to (7) ‘a very happy person’. The second item asks if, compared to their

peers, they consider themselves to be (1) ‘less happy’ to (7) ‘happier’. Both the third and

fourth items give descriptions and ask: ‘to what extent does this characterization describe

you?’ with responses ranging from ‘not at all’ to ‘a great deal’. For item three, the

description is ‘some people are generally very happy, they enjoy life regardless of what is

going on, getting the most out of everything’, and item four is ‘some people are generally

not very happy. Although they are not depressed, they never seem as happy as they might

be’. SHS scores are totaled for the four items, and range from 4 to 28. The scale is

calculated based on the average score of all the items, with higher scores reflecting greater

happiness. However, the SHS was converted to an ordinal qualitative variable using a

Visual Binning Technique to identify suitable cut-off points to break the SHS into three

approximately equal groups, using equal percentiles based on scanned cases (equal in-

tervals with two cut-off points). Thus, this study considered happiness as a multinomial

ordinal-dependent variable (1 = not happy, 2 = quite happy, and 3 = very happy).
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Following this definition, happiness was used as an independent variable in the estimates

for male and female.

SWFL was proposed and tested by Grunert et al. (2007) in eight European countries.

The five items on the scale are grouped into a single dimension (1. Food and meals are

positive elements. 2. I am generally pleased with my food. 3. My life in relation to food

and meals is close to ideal. 4. With regard to food, the conditions of my life are excellent.

5. Food and meals give me satisfaction in daily life). On each scale the respondents must

indicate their degree of agreement with these statements using a 6-point Likert scale

(1 = strongly disagree, 6 = strongly agree). In Chile this scale has been used by, among

others, Schnettler et al. (2012, 2013) and Schnettler et al. (2014).

Perceived health or HRQoL, developed by Hennessy et al. (1994), consists of four items

of healthy day measures: The first explores self-perceived health in general based on a

personal assessment of the current health or disease resistance. The second item refers to

the state of physical health during the past 30 days. The third item explores the status of

recent mental health. The fourth item refers to limitations for common activities during the

last 30 days. The ‘self-perceived general health’ (or perceived health) answers the ques-

tion, ‘Do you believe your health, in general, is excellent, very good, good, fair or poor?’,

which is subsequently recoded into three categories: 1 = very good or excellent,

2 = good, and 3 = fair or poor. Additionally, the questionnaire includes two questions

about objective health, and subjects are asked about the number of days, within the last

30 days, during which their physical health, including physical illnesses and injuries, and

mental health, including stress, depression, and emotional diseases, was not well. These

two questions enable the construction of the variable ‘unhealthy days index’, and the

‘healthy days index’ variable was added to positively complement the number of unhealthy

days. The range of unhealthy and healthy days is 0–30.

Finally the Katz ADL, developed by Katz et al. (1963), assesses six basic functions in

terms of dependence or independence, which are then grouped into one overall index.

Respondents must indicate the degree of difficulty using a 4-point Likert scale (1 = I can’t

do it, 2 = It is very difficult to do, 3 = It is little difficult to do and 4 = I can do it without

difficulty). Subsequently 0 points are assigned to responses 1 or 2 and 1 point to response 3

or 4, and with this a new discrete quantitative variable functionality can be constructed

(range 0–6 points). Finally, the Katz ADL variable as constructed is scored as: 1 = severe

o moderate functionality (range 0–4 points) and 2 = independent (range 5–6 points).

Demographic and socioeconomic data were coded as binary or multinomial variables.

We coded ‘marital status’ as 1 = live alone (either single, separated, divorced or wid-

owed) and 2 = living together (either married or cohabiting). We separated participants

into three groups based on their ‘education’: 1 = no education, 2 = primary or secondary

education and 3 = technical or college education. We coded ‘main person responsible for

household income’ and ‘responsible for purchase food’ as 1 = no or 2 = yes. We

separated participants into four groups with respect to their ‘occupation’: 1 = self-em-

ployed or entrepreneur, 2 = employee private or public, 3 = retired and 4 = other

(seasonal work). With regard to the possession of goods in the home, a set of ten goods was

selected to measure the ‘household domestic goods quantity’ (QGoods). This variable was

added to the models as a discrete quantitative variable and also as an ordinal multinomial

variable, which we assigned as follows: 1 = 3 or less, 2 = between 3 and 7, and

3 = between 8 and 10. Combining QGoods and education variables in a matrix determines

the ‘socioeconomic level’, classified as 1 = ABC1 (high and upper middle), 2 = C2

(middle–middle), 3 = C3 (middle–low), 4 = D (lower), and 5 = E (very low). According

to Adimark (2004) these variables are conceptually related to income, cultural level and the
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stock of wealth accumulated by the family group, allowing a simple but adequate estimate

of the socioeconomic level of Chilean households.

The ‘discrepancy between real-self and ideal-self’ was obtained as the simple average of

the seven domains of personality. We asked about ‘household monthly food expenditure’,

but as this variable does not take into account the household size (Yang 2008), we included

‘equalized household monthly food expenditure’ as an independent variable which divides

monthly household food expenditure by the square root of the size of the household (Hsieh

2011). This was done for both comparisons. Besides working with discrete quantitative

variables, we separated ‘household members’ (number) and ‘household children’ (number)

into three groups: 1 = 1–2 members, 2 = 3–4 members, and 3 = 5 or more. Additionally,

five Likert-type responses were included from 1 (strongly disagree) to 5 (strongly agree) in

order to evaluate beliefs about the importance of five sources of happiness: family, work,

leisure, friends and food. Also, questions on frequency were included (1 = daily, 2 = 2–3

times a week, 3 = weekends only, 4 = occasionally, and 5 = other frequency), about how

often the respondent eats accompanied by others, such as ‘frequency of breakfast in

company’, ‘frequency of lunch in company’, and ‘frequency of dinner in company’. The

variables used in the analysis are itemized with their categories in Tables 1 and 2.

2.3 Data Collection

The questionnaire was personally administered by trained interviewers during the months

of May 2013 and January 2104 in the 30 municipalities of the Region of Maule, Chile.

Before the respondents were asked if they were prepared to answer the questionnaire, the

interviewers explained to the respondents ([60 years) the objectives of the survey and the

strictly confidential treatment of the information obtained. The participants signed in-

formed consent statements before responding. The execution of the study was approved by

the Ethics Committee of the University of Talca.

2.4 Statistical Analysis

The scales factors were extracted using a principal component analysis (PCA), considering

eigenvalues greater than 1. To determine the adequacy of the factor analysis, the Kaiser–

Meyer–Olkin (KMO) test and Bartlett’s test of sphericity were used (Hair et al. 1999).

Given that the psychometric properties of the SHS have not previously been studied in

Chile, a confirmatory factor analysis (CFA) was carried out using LISREL 8.8 (Scientific

Software International, Inc. Chicago, 2007). The parameters in the CFA were estimated by

robust maximum likelihood (Hair et al. 1999). A CFA model fits reasonably well if the Chi

square (v2) is not significant, if the goodness-of-fit index (GFI) and the adjusted goodness-

of-fit index (AGFI) are greater than 0.90, and if the root mean square error of ap-

proximation (RMSEA) is lower than 0.08 (Hu and Bentler 1999).

Then a descriptive analysis was performed. Differences of means between men and

women were analyzed using a one-way analysis of variance (ANOVA) F test and t test for

independent samples after first applying the Levene’s test of variance homogeneity. To

compare qualitative variables by age group and category of happiness multiple comparison

tests based on Tukey’s HSD (Honest Significant Difference) and Tamhane’s T2, after

applying Levene’s test, were carried out. Finally, ordinal logistic regression models were

estimated to identify determinants of happiness in Chilean senior citizens living in rural

areas.
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Table 1 Percent distribution and standard deviation (SD) of independent variables

Variable Female Male Factor analysis

N % Mean SD N % Mean SD KMOa BS testb

Marital status

1: living alone (single,
separated, divorced or
widowed)

103 42.9 5.4 0.11 44 30.8 5.3 0.19

2: living together (married
or cohabiting)

137 57.1 5.4 0.09 99 69.2 5.5 0.10

Education level

1: no education 20 8.3 5.1 0.26 11 7.6 5.1 0.33

2: primary or secondary
education

206 85.5 5.4 0.07 126 87.5 5.4 0.10

3: technical or college
education

15 6.2 5.7 0.26 7 4.9 5.9 0.28

Main person responsible for household income

1: no 140 59.1 5.3 0.09 17 12.2 5.3 0.33

2: yes 97 40.9 5.5 0.11 122 87.8 5.4 0.10

Responsible for purchasing food

1: no 53 22.0 5.1 0.16 92 63.9 5.3 0.12

2: yes 188 78.0 5.5 0.08 52 36.1 5.6 0.14

Occupation

1: self-employed or
entrepreneur

22 9.2 5.1 0.21 30 21.0 5.4 0.21

2: employee (private or
public)

7 2.9 5.3 0.44 11 7.7 5.7 0.30

3: retired 144 60.3 5.6 0.09 97 67.8 5.3 0.11

4: other (seasonal work) 66 27.6 5.2 0.14 5 3.5 6.1 0.25

Quantity of goods in home

1: 3 or less 10 4.1 5.0 0.27 12 8.5 4.6 0.36

2: between 3 and 7 120 49.8 5.3 0.92 102 72.3 5.5 0.11

3: between 8 and 10 111 46.1 5.6 0.11 27 19.1 5.8 0.20

Socioeconomic level

1: ABC1 (high and upper
middle)

5 2.1 5.6 0.61 3 2.1 5.8 0.44

2: C2 (middle–middle) 22 9.1 5.6 0.18 11 7.6 5.9 0.34

3: C3 (middle–lower) 57 23.7 5.4 0.16 31 21.5 5.6 0.18

4: D (lower) 136 56.4 5.4 0.09 82 56.9 5.3 0.12

5: E (very low) 21 8.7 5.4 0.23 17 11.8 5.2 0.32

Subjective Happiness Scale 0.76 599.1***

1: not happy 96 39.8 4.4 0.08 56 38.9 4.3 0.09

2: quite happy 91 37.8 5.7 0.03 50 34.7 5.7 0.04

3: very happy 54 22.4 6.7 0.04 38 26.4 6.7 0.05

Satisfaction with food-
related life

0.80 990.9***

1: strongly disagree 0 0.0 – – 0 0.0 – –

2: disagree 0 0.0 – – 7 4.9 3.3 0.52
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2.5 The Econometric Model

We used an ordered logit model, introduced by McKelvey and Zavoina (1975). In this

model the parameters are estimated by the maximum likelihood method associated with

Table 1 continued

Variable Female Male Factor analysis

N % Mean SD N % Mean SD KMOa BS testb

3: slightly disagree 45 18.8 5.0 0.18 28 19.4 4.4 0.26

4: slightly agree 131 54.8 5.3 0.09 76 52.8 5.3 0.16

5: agree 63 26.4 5.8 0.14 33 22.9 5.5 0.12

6: strongly agree 0 0.0 – – 0 0.0 6.1 0.15

Health-Related Quality of
Life

0.66 183.4***

Self-perceived general health

1: very good or excellent 24 9.9 5.9 0.17 20 14.0 6.1 0.18

2: good 95 39.4 5.3 0.09 60 42.0 5.3 0.13

3: fair or poor 122 50.6 5.3 0.11 63 44.1 5.4 0.14

Index of Independence in Activities of Daily Living

1: severe or moderate
functional impairment

43 17.8 4.8 0.19 20 13.9 4.2 0.23 0.85 1461.1***

2: independent 198 82.2 5.5 0.07 124 86.1 5.6 0.09

a KMO: Kaiser, Meyer and Olkin test
b BS test: Bartlett’s test of sphericity; the significance level at *** p\ 0.01

Table 2 Tests of means of independent variables

Female Male Variance
homogeneity testa

t testb p valuec

Mean SD Mean SD

Age 70.5 6.4 72.8 6.3 0.756 3.418 0.001***

Happiness score 5.4 1.1 5.4 1.1 0.567 0.224 0.823

Equivalized household food
expenditure

104.4 49.7 112.6 64.1 12.563*** 1.237 0.217

Household domestic goods
quantity (0–10)

6.3 1.8 5.9 2.1 2.067 -2.254 0.025**

Household members (number) 2.6 1.3 2.9 1.6 2.908* 1.785 0.076*

Household children (number) 0.4 0.7 0.5 1.0 5.062** 0.690 0.491

Height (cm) 156 0.1 169 0.1 0.718 12.113 0.000***

Weight (kg) 65.8 12.2 77.3 11.5 0.961 9.121 0.000***

a Levene’s test of variance homogeneity. F value is presented in parentheses. Not significant suggests that
the population variances of the two samples (female and male) are equal
b t test for mean equality (t value)
c Significant difference at * p\ 0.1; ** p\ 0.05; at *** p\ 0.01 based on t statistics
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random variables density functions (Greene 1999). Denoting yi
* (ranging from -? to ??)

as the subjective happiness perceived by individual i = 1, 2,…n and assuming that it is a

linear function of the observed variables xi and a standard logistic distribution of the error

term ei:

y�i ¼ b0xi þ ei

eixi � log a; p2b2=3
� � ð1Þ

In Eq. (1) b is the parameter vector. As in the standard ordered logit model we do not

observe yi
* directly, but only the responses to a question on subjective happiness recorded

as an ordered categorical variable, which goes from 1 (‘not happy’) to 7 (‘‘very happy’).

The conditional probabilities of each observed value of y are obtained as follows:

p y ¼ 0ð Þ ¼ K c1 � b0xð Þ;
p y ¼ 1ð Þ ¼ K c2 � b0xð Þ � K c1 � b0xð Þ;
. . .

p y ¼ J � 1ð Þð Þ ¼ 1 � K cJ�1 � b0xð Þ

ð2Þ

In Eq. (2) J refers to the number of ordered categories and the coefficient c is called the

limit parameter. Also, Kð:Þ represents the logistic distribution function. For j response

categories there are j equations which be solved j ¼ 0; 1; 2; . . .Jð Þ and (J - 1) limit pa-

rameters. As all probabilities must be greater than zero, it must be verified that

0\ c1\ c2\…\ cJ-1. Thus, the estimators obtained are consistent, asymptotically

efficient and possess asymptotic distribution logistics. The joint estimation of b is carried

out by maximizing the log-likelihood function and implemented with SPSS versus 15.0 for

Windows in Spanish. Finally, the following were used to measure the goodness-of-fit of the

model: Wald v2, -2 logarithm of likelihood (-2LL) and Nagelkerke’s adjusted R2.

3 Results

Of all the participants in the sample N = 389 62.6 % were women and 37.4 % were men.

As shown in Table 1, generally most live with a companion, either married or cohabiting,

and both genders have mainly a secondary-level education. Only 41 % of women claim to

be primarily responsible for household income, but 78 % say they are responsible for the

purchase of food. For men it was observed that 88 % are primarily responsible for

household income and only 36 % are responsible for the purchase of food. Most seniors are

retired from the labor market (in Chile women retire at 60 and men at 65), and reside in

predominantly low (56–57 %) and middle–lower (22–24 %) socioeconomic households.

The SWFL has adequate levels of internal consistency (Cronbach’s a: 0.86) and the

existence of a single factor for all items (65.7 % explained variance). The factor model as a

whole is significant KMO test 0:80;BS test ¼ 990:9 p\0:01ð Þ½ �. This research the HRQoL

presents adequate levels of internal consistency for three of the four items (Cronbach’s

a = 0.72). The factor model as a whole is significant KMO test 0:66;BS test ¼½
183:4 p\0:01ð Þ�. HRQoL revealed one factor accounting for 60.7 % of the explained

variance. The Katz ADL has adequate levels of internal consistency (Cronbach’s a: 0.89) and
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the existence of a single factor for all items (64.5 % explained variance). The factor model as

a whole is significant KMO test 0:85;BS test ¼ 1461:1 p\0:01ð Þ½ �.
The SHS scale presented an adequate level of internal consistency (Cronbach’s a: 0.74).

The results of the PCA revealed the existence of a single factor for all the items (explained

variance: 64.1 %). The value of the KMO sample adequacy test was considered good

(0.76), and Bartlett’s test of sphericity was significant BS test ¼ 599:1; p\0:01ð Þ. The

CFA performed to the SHS scale indicating a good goodness-of-fit

v2 ¼ 2:66; p value ¼ 0:264;RMSEA ¼ 0:029;GFI ¼ 1:00;AGFI ¼ 0:98ð Þ. The standard-

ized factor loadings for the six items were statistically significant; therefore, it may be

concluded that there is convergent validity.

Although most women and men declare themselves happy or very happy it is interesting

that about 40 % declare not to be happy in both groups. More frequently women had a fair

or poor perceived health than men, although the vast majority of both groups showed high

levels of functionality. The average age of the women was 70.5 (6.4) and of the men 72.8

(6.3). As Levene’s test of homogeneity of variance was not significant, the population

variances of the two groups (men and women) were equal. From the above we can obtain

the p value for the case of equal variances, which turned out to be significant (p\ 0.01),

which subsequently allows it to be inferred that the men were significantly older than

women (Table 2). Following the same analytical procedure for the results in Table 2, we

see that the women are just as happy as the men, and that the discrepancy mean value of

current self and ideal self are equal between women and men. Although the women

reported a mean value of 6.3 unhealthy days during the past 30 days and men 5.4 days, it

can be inferred that these results are not statistically different and therefore both rural

elderly women and men have an equal unhealthy days index. The same holds for the

equivalent cost of food consumption, which makes it possible to infer that there is a

statistically significant difference in spending by each group. In households where elderly

women reside there is a higher number of household goods (p\ 0.05), but the households

where elderly men reside are larger in terms of number of household members, although its

significance is weak (p\ 0.1). Finally, the results shown in Table 2 show that rural elderly

men are taller than women (p\ 0.01) and are significantly heavier (p\ 0.01).

In both gender groups no statistically significant differences were observed in happiness

scores by age group. Also, multiple comparisons of the different age groups did not show

any significant differences (Table 3). Rural seniors who are ‘very happy’ scored 6.71

(0.12) and those who are ‘quite happy’ scored 5.71 (0.03–0.04). Within the group ‘not

happy’ women scored 4.35 (0.08) and men 4.29 (0.09). A slight discrepancy was observed

between the actual self and the ideal self in the group of women aged 70–79 compared to

the group aged 60–69. Finally, no significant differences were observed in the number of

unhealthy days and the equivalent spending on food consumption among seniors by age

group.

Before analyzing the results of the ordinal logit models for women and men and in order

to assess possible effects of multicollinearity, a PCA was performed. A first step was the

analysis of the correlation matrix that identified generally low or no significant correlation

between the predictor variables. No significant correlation between happiness and gender

was observed; in fact, a value close to zero for the Eta coefficient (g = 0.011) was

obtained, indicating no association between the variables considering happiness as the

dependent variable. The second step was the analysis of components (extraction method:

PCA), which indicated that the items making up the scale are grouped into a single factor

and therefore suggests no multicollinearity between the predictor variables.
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The results of the ordered logit models generated for happiness are presented in Table 4.

The fit of the models was significant at the level of p\ 0.01 for the Wald v2 and -2LL.

Furthermore, the predictive power of the models was 30.5 % for women and 34.5 % for

men according to Nagelkerke’s R2. The signs of the coefficients of the generated logit

models show the direction of the relationship of each independent variable with the hap-

piness variable. The Wald statistical values show the individual significance of the coef-

ficients, which when associated with their probability, make it possible to accept or reject

the no significance (null hypothesis). In this study, we worked with a significance level of

10 % (p\ 0.1), 5 % (p\ 0.05) and 1 % (p\ 0.01). The signs of the coefficients, in

general, were consistent with the expectations.

For the model generated for women the positive coefficient of the QGoods variable

(b = 0.230) indicated that more goods in the home increases the probability of being very

happy. The same goes for Age (b = 0.775), which showed that it is more likely to find

happier women as age increases, although that would likely form an inverted U due to the

negative sign and statistical significance of the variable Age-squared (b = -0.005), with

an inflection point at the age of 77.5 years. The probability of being happier decreases

when the woman is not primarily responsible for household income (b = -0819) or when

the woman is not responsible for buying food (b = 1029), both compared with women

who are responsible for income or food purchase. The frequency with which the women

had dinner with a companion was a source of happiness in rural areas, since the probability

of being ‘very happy’ increases when women have dinner with a companion on a daily

basis (b = 610), 2–3 times a week (b = 2.751), weekends only (b = 2.410), or occa-

sionally (b = 2.349), compared to any other frequency less than that. Although the sta-

tistical significance is relatively weak, leisure is a source of happiness for elderly rural men

(b = 1.337); however, this does not hold for women.

Perceived health had significant effects for both genders. Given that the comparison

category is ‘very good or excellent’, it is possible to infer that rural seniors who describe

their state of health by any of the other two categories will see a reduced probability of

being very happy. From the point of view of the functional activities of rural seniors who

suffer from severe or moderate functional impairment, these are less likely to be very

happy compared to those who are independent. No other variables were observed as having

a statistically significant effect, such as the discrepancy between the actual self and the

ideal self, marital status, education level, employment status, number of goods in the

household, number of household members or number of children living at home, socioe-

conomic status and food consumption expenditure.

4 Discussion

Using data from a questionnaire administered to 241 elderly women and 144 elderly men

living in rural areas of the Region of Maule, Chile, information was obtained to respond to

the following questions: (1) Are women more or less happy than men? (2) Is spending on

food consumption more or less between women and men and what is the relationship

between spending and happiness? (3) Which variables are associated with happiness of

rural seniors in terms of gender? (4) Is satisfaction with diet associated with happiness for

people of different gender? (5) What is the relationship between perceived health and

happiness?
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Table 4 Estimated effects on happiness: an ordered logit model

Female Male

ba Oddsb SEc ba Oddsb SEc

Limit parametersd

c1 29.084 15.451* -3.331 0.709***

c2 31.178 15.470** -1.376 0.653**

Quantity of goods in home 0.230 1.259 0.082**

Agee 0.775 2.171 0.424*

Age-squarede -0.005 0.995 0.003*

Satisfaction with food-related life (SWFL)

1: slightly disagree -2.386 0.092 1.259*

2: slightly agree -1.708 0.181 0.426*** -2.008 0.134 0.552***

3: agree -1.176 0.309 0.324*** -1.060 0.346 0.422**

4: strongly agree 0 1 – 0 1 –

Main person responsible for household income

1: no -0.819 0.441 0.307***

2: yes 0 1 –

Responsible for food purchase

1: no -1.029 0.357 0.343***

2: yes 0 1 –

Self-perceived general health

1: very poor or fair -0.897 0.401 0.456** -1.096 0.334 0.536**

2: good -1.156 0.315 0.471** -1.540 0.214 0.537***

3: very good or excellent 0 1 – 0 1 –

Index of Independence in Activities of Daily Living

1: severe or moderate functionality

impairment

-1.324 0.266 0.380*** -2.288 0.675***

2: independent 0 1 – 0 –

Frequency of having dinner with companion

1: daily 2.610 13.599 0.743***

2: 2–3 times a week 2.751 15.658 0.834***

3: weekends only 2.410 11.134 0.975**

4: occasionally 2.349 10.475 0.809***

5: other frequency 0 1 –

Leisure as source of happiness

1: strongly disagree 1.337 3.808 2.827*

2: disagree 0.235 1.265 0.152

3: indifferent -0.736 0.479 2.265

4: agree 0.553 1.738 1.362

5: strongly agree 0 1 –

Dependent variable: happiness 0: not happy, 1: quit happy, 2: very happy

Number of observations 241 144

Nagelkerke adjusted R2 0.305 0.345
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With regard to the first question the results of this research show there is no statistically

significant difference in happiness between senior women and men living in rural areas.

There is also no difference in happiness between men and women by age group. This

research provides evidence that women are equally as happy as men, which is in line with

the findings of Graham and Chattopadhyay (2012), who reported no significant difference

between male and female happiness in low-income countries like Chile. The results of this

research are consistent with Zweig (2014) in that there is no significant difference between

women and men in nearly all of the 73 countries examined, Chile included. As suggested

by Angner et al. (2013), Hsieh (2011) and Theurer and Wister (2010), in this work we

observed no association between happiness in seniors and gender. However, we did ob-

serve an increasing linear trend in happiness across the three categories of happiness

defined for both women and men. In addition, the ranges of reported happiness scores for

both groups are consistent with the estimates of various authors (Angner et al. 2013; Chyi

and Mao 2012; Gray et al. 2008; Vera-Villarroel et al. 2011).

Regarding the second question, the results indicate that men spend more than women on

food consumption, but no significant differences between men’s and women’s expenditure

equivalent to consumption by age group were observed. This seems to suggest that no

significant changes in the amount of spending occurs with increasing age and also that such

spending does not significantly influence the level of happiness in either gender. Considering

that consumer spending represents a large percentage of income, particularly in families with

lower incomes, our work also agrees with the notion that ‘‘money doesn’t buy happiness’’.

Concerning the third question, the results show that happiness in rural seniors is related

to several variables across multiple domains of life. In our model consumerism, as reported

by Gray et al. (2008), is also an important predictor of happiness in rural elderly women.

This may be because in rural areas in Chile women spend most of the time at home and

benefit directly from the flow of services associated with each of the goods available in the

home. It must also be considered that for women QGoods is part of a person’s social

capital, and underscores one’s not feeling poor compared to neighbors (Gray et al. 2008)

and contributes to happiness, following the report by Knight et al. (2009) and Theurer and

Wister (2010). Even though the statistical significance is relatively low, age is a predictor

of happiness for rural elderly women, as Shams (2014) suggests. In accordance with the

hypothesis of Chyi and Mao (2012) and Shams (2014), we observed a statistically sig-

nificant and positive relation between happiness and age until 77.5 years. From this age the

happiness of women begins to decrease, confirming the hypothesis of an inverted-U,

similar to the one reported by Shams (2014), but with a theoretical turning point at

Table 4 continued

Female Male

ba Oddsb SEc ba Oddsb SEc

Wald v2 (14 female, 10 male)f 73.424*** 52.229***

-2 logarithm of likelihood (-2LL)f 422.428*** 147.172***

a The parameter is at zero because it is redundant
b Odds: These are the proportional odds ratios for the ordered logit mode
c Significant variables at * p\ 0.1; at ** p\ 0.05; at *** p\ 0.01 based on Wald statistics
d Value of the limit parameter. There are two parameters because there are three response categories
e The theoretical turning point of 77.5 years of age was obtained as: bAge/(-2 9 bAge-squared)
f The significance level for the models as a whole at *** p\ 0.01
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65.5 years. In accordance with Angner et al. (2013), Gray et al. (2008), Hsieh (2011) and

Patrick et al. (2001), this research on age does not contribute to explaining the level of

happiness in rural elderly men.

Our results show that SWFL contributes strongly to explaining subjective happiness in

rural senior citizens. According to Veenhoven (2008), there is a lot of research into the

effects of nutrition on physical health, but hardly any research into the effects of diet on

satisfaction with life. In general, these effects have not received much attention in the

literature, with the exception of the works of Schnettler et al. (2012, 2014), who also found

that satisfaction with food is an important predictor of SWB in central Chile and the

Mapuche ethnic group. Further, as suggested by Dean et al. (2008), in this study SWFL

was predicted by health and functionality measures, actual economic situation and, for

rural elderly women, living circumstances (dinner alone versus in company).Therefore, we

could infer that for rural seniors: ‘‘with good food, great life!’’

The self-perception of health is an important predictor of happiness for rural seniors,

which confirms the idea presented by various authors with respect to perceived health as a

source of happiness (Angner et al. 2013; Chyi and Mao 2012; Gray et al. 2008; Hsieh

2011; Veenhoven 2008). As concluded by Veenhoven (2008) with respect to ‘‘happy

people live longer, probably because happiness protects physical health’’, our results also

suggest that ‘‘with health, great life!’’ Unhealthy days were not significant in our models,

although women had a higher number of unhealthy days than men. No statistically sig-

nificant differences in unhealthy days by age group for men and women were observed. In

this vein, the statistical significance of the Katz ADL on the happiness of men and women

could be reaffirming the implementation of preventive actions by local governments in

order to protect the functionality of the elderly and maintain their independence in un-

dertaking the activities of daily living.

Food satisfaction, health perception and independence in daily activities are sources of

happiness for rural Chilean seniors. The elderly who are less satisfied with their diet are

less likely to be very happy, compared to those who are completely satisfied with their diet.

This study reaffirms the causality reported in the literature, in that SWFL contributes to

explaining the subjective happiness of the rural elderly. Moreover, following Dean et al.

(2008), we evaluated the sum of resources as predictors of elderly people’s SWFL. Our

results imply that rural elderly women who are in good physical health, who have dinner

more frequently in company, and who are more satisfied with their economic situation are

more satisfied with their food-related life compared to those in poor physical health, who

dine alone and who are less satisfied with their current economic situation. Our results also

point to rural elderly men who are in good physical health, functionally independent and

more satisfied with their economic situation being more satisfied with their food-related

life compared to those in poor physical health, with severe or moderate functionality

impairment and less satisfied with their current economic situation.

Family and social networks are fundamental to improving the QoL for rural elderly

women considering the significant influence of the variable on happiness FDinnerA con-

sistent with those reported by Patrick et al. (2001). It is therefore very important to

implement programs and projects that contribute to the creation of networks for rural

women, and to design and develop related gender policies to present the positive asso-

ciation between happiness and family and social networks as also reported by Moyano and

Ramos (2007) for Chilean seniors.

For rural elderly men leisure and happiness seem to move in the opposite direction.

There is a negative assessment of leisure as a commodity that provides positive marginal

utility. However, there are some leisure activities that can be negatively associated with
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happiness (Wang and Sunny Wong 2014), which could explain our results, such as the

shortage of activities to spend on during leisure time or the identification of leisure as

unproductive by elderly men in rural Chile. However, given that leisure has the greatest

potential to enhance seniors’ well-being (Ku et al. 2014), public policies could be explored

to attract new activities and alternatives for productive leisure by rural elderly men.

The equivalent consumption expenditure, as a proxy for personal income, and socioe-

conomic level were not statistically significant in our models, despite the positive rela-

tionship between happiness and family income as reported by Chyi and Mao (2012) and as

suggested in previous studies reporting a positive association between pecuniary variables

and happiness (Clark et al. 2008; Selim 2008). However, our results are in line with those

of Hsieh (2011), who found that income does not contribute to happiness in the elderly.

In our models living with children or grandchildren did not contribute to the happiness

of seniors of either gender, contradicting the results of Chyi and Mao (2012), Lou (2010)

and Selim (2008), who established both a positive or negative relation between SWB and

the relative number of children or grandchildren. However, our results reinforce what was

reported by Gray et al. (2008) in that living with children has no effect on the level of

happiness in later life. The insignificant coefficient on children might be due to the fact that

in the estimations ‘‘number of children’’ was used as discrete quantitative variable. This

could be explained by a discontinuous relation: between 0 and 1 children increase hap-

piness, due to reduced feelings of loneliness and lack of purpose, whereas a higher number

of children has a negative effect because it might reflect a lack of resources. An indicator of

overcrowding, measured as more than a certain number of people per bedroom, might

account for this. In accordance with other authors, education had an insignificant effect on

happiness (Angner et al. 2013; Hsieh 2011; Patrick et al. 2001; Selim 2008) and marital

status was not significantly associated with happiness (Patrick et al. 2001).

From a theoretical point of view, our results may aid in developing a more complete

theory about the importance of SWFL as a life domain. This means recognizing the role of

satisfaction with food on the affective component of subjective well-being, because eating

also contributes to hedonic pleasure. Therefore, in future studies, SWFL could be considered

a dependent variable, which could be explained with its own vector of independent variables

contributing indirectly to people’s subjective well-being. Our central hypothesis is that there

are hidden variables which indirectly influence subjective happiness through SWFL.

Finally, this study provides sufficient evidence of the importance of perceived health and

satisfaction with diet on subjective happiness. The rural elderly who report a better perception

of their health and are also more satisfied with their food are probably happier. Therefore,

policy decision makers need to contribute to the design and implementation of public policies

for senior citizens based on the main predictors of subjective happiness and considering also

gender differences for other variables reported in this study. Definitely better public policies

should result in greater subjective welfare and quality of life of our rural elderly.

5 Limitations

Consistent with some international studies from Western societies, this research shows a

statistically significant relationship between age and female happiness. But as Xing and

Huang (2014) suggested, the findings in this study are based on a cross-sectional study;

therefore, they must still be verified by longitudinal studies. Another limitation of this

study is related to sample representativeness for two reasons: first, we worked with a small
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sample where 62.6 % of respondents were women. Although official statistics indicate that

in the Maule Region 55 % of the elderly are women, the proportion of women interviewed

seems too high. The second reason is that the average age of men exceeds largely (more

than 2 years) the average age of women, which is not consistent with women’s higher life

expectancy. Both reasons might reflect sample selection bias. This limitation may be

because the interviews might have occurred during normal working hours and therefore

women were more likely to answer the survey due to the traditional household division of

tasks or the fact that women retire at 60 and men at 65. Therefore our suggestion is that the

conclusions of the survey research need to be verified by a bigger sample.

In addition, because of the way the survey was constructed, we do not have information

about some standard variables. For example, divorce and widowhood as separate states,

recent negative and positive events, or whether the person is receiving a pension or not. We

also recognize as a limitation the number of pleasurable activities. This means that inde-

pendent variables used in this study are limited by the survey questions.

Finally, it is not possible to state there was no endogeneity problem (i.e. when ex-

planatory variables are correlated with the error), either by simultaneity, a measurement

error or omitted variables. This is a problem of cross-sectional data in general. One way to

tackle this problem could be to correct endogeneity through the instrumental variables

method. However, we believe this issue is beyond the objectives of this study and therefore

these solutions were not analyzed.
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Schnettler, B., Miranda, H., Sepúlveda, J., Denegri, M., Mora, M., Lobos, G., & Grunert, K. G. (2013).
Psychometric properties of the Satisfaction with food-related life scale: Application in southern Chile.
Journal of Nutrition, Education and Behavior, 45(5), 443–449.

Selim, S. (2008). Life satisfaction and happiness in Turkey. Social Indicators Research, 88(3), 531–562.
Shams, K. (2014). Determinants of subjective well-being and poverty in rural Pakistan: A micro-level study.

Social Indicators Research. doi:10.1007/s11205-013-0571-9.
Stevenson, B., & Wolfers, J. (2009). The paradox of declining female happiness. American Economic

Journal. Economic Policy, 1, 190–225.
Theurer, K., & Wister, A. (2010). Altruistic behaviour and social capitals predictors of well-being among

older Canadians. Ageing and Society, 30, 157–181.
Veenhoven, R. (2008). Effects of happiness on physical health and the consequences for preventive health

care. Journal of Happiness Studies, 9, 449–469.

884 G. Lobos et al.

123

Author's personal copy

http://ssrn.com/abstract=2528532
http://www.brookings.edu/research/papers/2012/08/gender-well-being-graham
http://dx.doi.org/10.1007/s11205-013-0571-9
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