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Abstract

Subjective Social Status (SSS) is a robust predictor of psychological and physiological out-

comes, frequently measured as self-reported placement on the MacArthur Scale of Subjec-

tive Social Status. Despite its importance, however, there are still open questions regarding

how early into ontogeny SSS can be measured, and how well SSS measures can be

extended to non-Western and small-scale populations. Here, we investigate the internal

consistency of responses to the MacArthur ladder across four cultures by comparing

responses to more explicit social comparison questions. We conduct these comparisons

among children and adolescents, ages 4 to 18, in India, the United States, and Argentina, in

addition to those in two indigenous communities of the Ecuadorean Amazon marked by dif-

fering degrees of market integration (total N = 363). We find that responses are consistent in

all populations, except for the more remote forager-horticulturalist Ecuadorian community.

We also find that, consistent with findings among American adolescents, SSS declines with

age. We then assess the test-retest reliability of the MacArthur Scale across two time-

points: a subset of Indian participants (N = 43) within one week, and a larger, second sample

of Indian participants after one year (N = 665). We find that responses are highly correlated

within one week (ρ = 0.47), and moderately correlated after one year (ρ = 0.32). These

results suggest that responses to the MacArthur ladder are internally consistent and reliable

among children across a range of diverse populations, though care must be taken in utilizing

these measures among children of non-industrial, small-scale societies.

1. Introduction

1.1 Subjective social status

A large body of literature has consistently documented the importance of subjective social sta-

tus (SSS) as a predictor of psychological and physiological outcomes [1–7]. SSS is often used to

describe “a person’s belief about his location in a status order” [8], or more broadly, “an indi-

vidual’s perception of his or her place in the socioeconomic structure” [9]. In many cases, SSS
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explains variance above and beyond more objective measures of socioeconomic status, sug-

gesting that perceptions of one’s position in the socioeconomic hierarchy have important

implications for a broad swath of life outcomes, from depression to obesity to smoking

[1,2,10,11]. This may be because subjective ratings capture more subtle aspects of social status

not accessible through objective measures such as income and education [1,12], with the abil-

ity to better represent factors that underlie SES differences in behavior and health. For

instance, SSS may better capture health-relevant consequences of perceiving a low status for

oneself—such as chronic stress—than objective social status [12]. In line with this argument,

several studies have shown that the correlation between objective and subjective measures of

social status is moderate, suggesting that SSS measures are likely to independently predict out-

comes [7,13,14]. Some have further suggested that self-reported SSS measures may actually be

more valid measures of SES, as they summate across different indicators of objective status [1].

As subjective social status measures have the advantage of capturing subjectivity as a potential

index of how the external realities of socioeconomic status are internalized, they may be better

predictors of outcomes of interest for the same reason that income inequality is often a better

predictor of well-being than absolute levels of income [15].

While SSS can be assessed in a multitude of ways, one of the most ubiquitous instruments

deployed in the literature is the MacArthur Scale of Subjective Social Status (referred to here as

the MacArthur ladder) [13,14]. This scale asks participants to rank their social standing on a

10-rung ladder, with those at the top frequently described as those who have the most money,

the highest amount of schooling, and the jobs that bring the most respect [14]. Among the var-

ious versions, participants are asked to rank their family in comparison to reference groups

such as other families in their society or community.

1.2. Subjective social status across culture and age

While the majority of research on SSS has been conducted among American populations,

some have explored the role of SSS in predicting outcomes in other cultures. Researchers have

deployed the MacArthur ladder to investigate SSS among adult participants in Taiwan [16],

Germany [10], Japan [17], Brazil [18], China [19], and Mexico [20], documenting relationships

similar to those found in American populations.

More recent work has also begun to explore subjective social status in early life. In 2001, an

adolescent-friendly version of the MacArthur ladder was introduced, which asked students to

rank their families compared to other families in their schools [14]. Goodman and colleagues

demonstrated that this scale is both reliable and predictive, demonstrating intra-class correla-

tion coefficients greater than 0.7, and robust predictions of physiological and psychological

symptoms and conditions, such as depression and obesity [14]. Further, in a longitudinal

study of American adolescents, Goodman and colleagues demonstrated that subjective social

status tends to decline with age, stabilizing in older teenagers [21]. Additionally, among the

same adolescents, lower reported standing on the MacArthur ladder predicted poor self-rated

health, even after controlling for race and more objective measures of SES [21]. A recent meta-

analysis of SSS supported these patterns, finding that SSS predicts health outcomes above and

beyond objective measures of socioeconomic status among adolescents [9].

Integrating both culture and age, a third avenue of research has explored the influence of

subjective social status on health and well-being among adolescents of diverse cultures. These

studies have been conducted among young adults in Hungary [22], Mexico [23], Norway [24],

Canada [25], Thailand [26], and Slovakia [27], among others. In the majority of these studies,

researchers collected objective measures of social class—such as parental educational level—in

addition to subjective social status through the MacArthur ladder and examined their
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relationship to largely physiological outcomes. In some cases, these studies have revealed differ-

ent patterns than those found in the United States. Among Mexican adolescents, for instance,

participants who perceived themselves as higher in subjective social status were more likely to

report smoking or drinking behaviors [23]. A similar pattern was found among Slovakian girls,

with higher SSS associated with greater smoking, while the pattern reversed for boys [27].

Despite these advances in assessing SSS cross-culturally and developmentally, a number of

open questions remain. The first is whether or not measures of SSS can be extended earlier

into development to measure subjective social status in early life. The second is how well these

measures of SSS can be extended to non-Western and small-scale populations. In line with a

major criticism of developmental psychology more generally [28], our current understanding

of subjective social status is limited by researchers’ near-exclusive focus on individuals from

Western, Educated, Industrialized, Rich, Democratic (WEIRD) societies [29]. Consequently,

there is virtually no work on the development of SSS among small-scale populations, or on

how broader sociocultural shifts, such as integration into Western market economies, might

be related to perceived social status among children and young adults. Market integration—

the degree to which one produces for, and consumes resources from the market [30], typically

proxied through measures such as the percentage of calories purchased from markets [31]—is

associated with rapid and significant changes across a broad range of traits related to well-

being, such as cardiovascular disease and bone health [32–36]. A number of these traits have

also been tied to measures of SSS in other populations [9,11,16,17,20,22,37]. As such, it may be

useful to assess how SSS can be measured in these rapidly-changing, small-scale populations.

1.3. Participants and populations

In this study, we investigate the utility of measuring SSS using the MacArthur Scale of Subjec-

tive Social Status across children of four diverse cultures. Our sample includes participants

from four countries: the United States, India, Argentina, and Ecuador. Below, we summarize

key features of each culture. Some of these descriptions are reproduced from [38]. See the Sup-

plement of Amir et al. 2019 for more details.

In the United States, we tested children in schools, museums, and the Yale Social Cognitive

Development Laboratory in New Haven, CT. The city of New Haven is home to over 860,000

people, with approximately 18% of the population under the age of 15 [39]. New Haven’s econ-

omy is largely built around education and health care services, with Yale University and the

Yale-New Haven Hospital functioning as the city’s largest employer. A recent Brookings study

ranks New Haven as 6th in a list of cities with the highest income inequality overlap [40], while

a FiveThirtyEight analysis describes New Haven as the city that best represents the demogra-

phy the United States as a whole [41].

In India, research was conducted in the city of Vadodara in the state of Gujarat, in Western

India. Vadodara is the third largest city in the state, with a population of nearly 2 million peo-

ple, about 9% under the age of 6 [42]. It is one of the more densely populated regions of the

state, with an average population density of approximately 7000 persons / km2. It lies on major

road and rail lines connecting the major cities of Mumbai, Delhi, and Ahmedabad. There is a

large Hindu majority (approximately 85%) and a substantial Muslim minority (approximately

11%). Participants in this study were all students at a K-12 school, largely populated by chil-

dren whose families earned less than $2000 per year [43]. The school is a private charitable

institution that offers substantial financial aid to make it accessible to students from a variety

of economic backgrounds.

In Argentina, research was conducted among the Toba/Qom community, an indigenous

population belonging to the Guarycurúan linguistic family, from the Gran Chaco region [44].
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Traditionally hunter-gatherers, the Toba/Qom participants in this study live in a peri-urban

village near the city of Formosa, and rely on market goods for 90+% of their diet [45]. This

research took place at a village known as Namqom, with a population of roughly 2,300 individ-

uals across 100 hectares [46]. The Toba/Qom males of Namqom participate primarily in wage

labor, which forms the basis of the household economy [47]. Women partake mostly in child-

care, homemaking, and basket weaving, with some employed as cooks, housemaids, or teach-

ing assistants in the nearby city of Formosa [47]. Its proximity to urban centers has afforded

Formosa access to resources such as electricity, roads, and government food subsidies [48].

Less than 10% of the Toba diet comes from non-market goods [45]. For descriptive purposes,

the communities in India, Argentina, and the United States are classified as “High” in market

integration as the vast majority of calories comes from market goods.

In Ecuador, we worked in the Morona Santiago Province with the Shuar, a large indigenous

Amazonian population of southeastern Ecuadorian extending into northeastern Peru. Tradi-

tionally, the Shuar economy was based on horticulture, hunting and fishing. Nuclear family

households or household clusters were semi-mobile, coming together for collaborative action

such as warfare (Harner 1984; Karsten 1935). Homes were constructed of palmwood or cane

(wadua) walls, palm thatched roofs and dirt floors, with cooking fires maintained inside the

house. In the mid-1960s, Shuar began to aggregate into more centralized communities or cen-

ters (centros) in response to mission and colonial forces (Salazar 1977; Rubenstein 2001).

Over the last two decades, the Shuar have experienced increasingly rapid, but highly differ-

ential rates of market integration [32]. Most Shuar in the study region now reside in perma-

nent communities, comprised primarily of a few older individuals, their descendants and

affines, with households centered around open community spaces and/or sports fields. The

nuclear family household remains the primary economic unit, and individualism remains an

important part of the Shuar ethos, with a strong cultural norm toward individual decision-

making [49]. Most Shuar homes in the study area are constructed of rough chainsaw-cut lum-

ber with tin roofs and wooden floors, although some more traditional structures remain [38].

Some houses have an adjacent traditionally constructed kitchen or cooking area. In others,

cooking is done on a propane gas stove (cocineta). Chickens, dogs, and other animals often

enter houses.

We worked with Shuar in two regions, separated by the rugged, sparsely populated Cordil-

lera de Cutucú: the eastern cross-Cutucú region and the western Upano Valley region. In both

regions, the majority of calories still come from traditional horticultural products, primarily

manioc (manihot esculenta), plantains (musa sp), papa china (colocasia esculenta), and yams

(Dioscorea trifida), augmented by a variety of seasonal fruits and insects, and domesticated

poultry and eggs. Fish and game are more important cross-Cutucú. Households are relatively

large, averaging 6.85 in the Upano Valley and 7.11 in the cross-Cutucú region, with 53% of the

population under 15 years of age [32]; Blackwell et al. 2010). In both regions, income comes

primarily via occasional sales of produce, animals, timber or other forest products. Produce

sales are limited in the cross-Cutucú due to difficulty of transport. Some people engage in

occasional day wage labor, again less common trans-Cutucu where people have to move to

other regions for work [32,49].

In sum, Shuar in the cross-Cutucú region primarily rely on horticulture, fishing and hunt-

ing for subsistence [33]. Ethnographic and food frequency data suggest that market foods play

only a minor role in the diet, with any market food item being consumed in a household only

about 4 times per week [32]. We have therefore classified these communities as “Low” in mar-

ket integration. In contrast, Shuar in the Upano Valley region live closer to regional centers

and have greater participation in the market economy, with significantly higher frequency of a

market food item being consumed in a household per week, 17, than the cross-Cutucú Shuar
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[32]. Based on these ethnographic and quantitative measures of market integration in these

communities [32,33], we have classified Upano Valley communities as “Medium” on the mar-

ket integration spectrum.

We first investigate whether participants’ responses to the MacArthur ladder are consistent

with a set of explicit follow-up questions that ask participants to make social comparisons. We

consider the relationship between these social comparison questions with the MacArthur lad-

der both individual and in aggregate. We then assess the test-retest reliability of MacArthur

ladder responses in two samples of Indian youth at two time-points, asking children to

respond to the same question within one week and one year of their previous responses. A

summary of participants can be found in Table 1. Age distributions across all populations can

be found in Table 2. Study methods were approved by the institutional review boards of Yale

University. In Ecuador, additional approval came from community leaders and the Federación

Interprovincial de Centros Shuar (FICSH). As outlined in our IRB protocol, we obtained con-

sent from parents or guardians in order for their children to participate. In the United States

and India, this was through written consent. In Ecuador and Argentina, this was through ver-

bal consent, gathered and witness by certified research personnel.

2. Methods

We used the MacArthur Scale of Subjective Social Status to assess SSS, utilizing a version in

which the reference groups were other families in the same country. We then asked four fol-

low-up questions that asked participants to make a series of social comparisons. Experimenters

verbally walked the participants through a worksheet with the illustration & questions in Fig 1.

The survey was conducted in English in the United States and India and was translated by

native speakers of Spanish for Ecuador and Argentina. In Ecuador, participants were recruited

at community events, and tested in a private hut by the lead researcher. In Argentina, partici-

pants were visited at their homes by research assistants from the larger Chaco Area Reproduc-

tive Ecology (CARE) research initiative. In the United States, participants were tested in the

Social Cognitive Development lab at Yale University, in addition to testing in private testing

Table 1. Descriptive summary of all participants.

Country Population Economy Market

Integration

N (males) Mean age

(range)

Argentina Toba/Qom Wage labor High 69 (31 male) 10.7 (4–18)

Ecuador Cross-Cutucú

Shuar

Horticulture, fishing, hunting, gathering, limited agro-pastoralism and

sporadic wage labor

Low 58 (31 male) 10.8 (5–17)

Ecuador Upano Valley

Shuar

Horticulture, fishing, hunting, gathering, limited agro-pastoralism and

sporadic wage labor

Medium 81 (43 male) 10.6 (5–17)

India, Sample

1

Vadodara Professional, trade/service, labor High 86 (43 male) 9.8 (6–14)

India, Sample

2

Vadodara Professional, trade/service, labor High 665 (387

male)

13.1 (6–17)

USA New Haven Professional, trade/service, labor High 69 (31 male) 8.9 (4–15)

Total 1,028 (566) 10.7 (4–18)

https://doi.org/10.1371/journal.pone.0226550.t001

Table 2. Number of participants by age, across the full sample.

Age: 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

N: 4 14 24 37 46 48 43 140 165 172 146 112 44 9 5

https://doi.org/10.1371/journal.pone.0226550.t002
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rooms in schools, and in semi-private testing stations in museums. In India, children were

tested in private testing rooms in their school. In the India site, English is the primary language

of instruction, but the lead researcher also collaborated with a language interpreter to ensure

instructions were understood in both Hindi and Gujarati.

To test whether responses on the MacArthur ladder were consistent with more explicit

social comparison questions, we summed across the four comparison questions to create a

Social Comparison Index (SCI). Responses indicating participants viewed their family as hav-

ing more of something (nicer house, more money, etc.) were coded as a 1, having the same as

other families was coded as a 2, and having less was coded as a 3. The Social Comparison Index

Fig 1. The MacArthur Ladder and the social comparison questions presented to participants.

https://doi.org/10.1371/journal.pone.0226550.g001

Measuring subjective social status in children of diverse societies

PLOS ONE | https://doi.org/10.1371/journal.pone.0226550 December 20, 2019 6 / 19

https://doi.org/10.1371/journal.pone.0226550.g001
https://doi.org/10.1371/journal.pone.0226550


is the sum of responses across the four questions. Higher scores on the Social Comparison

Index therefore indicate the participant views their family as having less than other families.

Responses to the MacArthur ladder were coded in the same direction; that is, a response of 1

indicates a high perceived social status, while a response of 10 indicates a low perceived social

status. This portion of the investigation—the MacArthur ladder and Social Comparison ques-

tions—always followed two short games measuring children’s preferences in a delay discount-

ing and risk aversion task (Amir et al., 2019).

Next, to measure the test-retest reliability of the MacArthur ladder, we assessed the correla-

tion between answers in two samples of children in India. In the first sample (N = 43), we cal-

culated the correlation of responses to the ladder within one week of the original question. In a

larger second sample (N = 665), we calculated the correlation of responses to the ladder

approximately one year after the original question. The SSS question in this sample was identi-

cal to the original sample, and was administered as part of a larger study through UC Berkeley

and Yale focused on social cognitive development.

3. Results

3.1. How consistent are MacArthur ladder responses with more explicit

social comparison responses?

We first tested the consistency of responses to the MacArthur ladder with the responses to the

social comparison questions. We found that the Social Comparison Index is positively predic-

tive of MacArthur ladder responses (β = 0.211, SE = 0.073, p = 0.004) (see Table 3), suggesting

that responses on the two measures are generally consistent. Importantly, however, we also

found an interaction between region and Social Comparison Index scores, such that children

in cross-Cutucú Ecuador showed a slightly negative relationship between MacArthur ladder

responses and Social Comparison Index scores (β = -0.569, SE = 0.274, p = 0.039). This inter-

action is visualized in Fig 2, which depicts the relationship between responses on the Mac-

Arthur ladder and Social Comparison Index scores across populations. Violin plots

demonstrating the means and distributions of Social Comparison Index scores across regions

can be found in Fig 3.

3.2. How do responses to the MacArthur ladder vary across age?

To examine the effects of age, we built a multiple regression model with age, country, and

Social Comparison Index score as predictors (Table 4).

We find that age is significantly predictive of responses to the MacArthur ladder, such that

as children get older, they are more likely to rank themselves on a lower rung of the ladder (β
= 0.157, SE = 0.051, p = 0.002) (Fig 4). The Social Comparison Index remains predictive of

MacArthur ladder responses after controlling for age (β = 0.0196, SE = 0.072, p = 0.007), as

does the slightly negative relationship between Social Comparison responses and MacArthur

ladder scores among cross-Cutucú Shuar children, though this is now trending (β = -0.520,

SE = 0.273, p = 0.058). We do not find an interaction between age and populations (ps > 0.78).

3.3. How do individual social comparison questions relate to SSS ladder

scores?

We next turned to an item-specific assessment of the relationship between social comparison

responses and the SSS Ladder. First, we computed “match rates” between each item in the SCI

and the ladder. For ease of comparison between the two indices, we considered rungs 1–3 on

the SSS Ladder to be conceptually equivalent to “high/more than” in the SCI, rungs 4–7 as “the
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same”, and rungs 8–19 as “low/less than”. We then computed a match rate—the sum of the

total number of matches across the four items—to see how similar responses were on the two

scales. We find, in line with the analyses above, that the strength of the match varies by site

with match rates highest in the United States and lowest in cross-Cutucú Ecuador (Fig 5).

Next, we disaggregated the items of the Social Comparison Index and explored how each

item related to ladder responses. While the reliability of the four items was acceptable across

the full data set (Cronbach’s alpha = 0.7), we uncovered variation across sites, with reliability

falling somewhat below desirable ranges in some sites, most notably the USA (see Table 5).

To do this, we built a correlation matrix to examine the relationship between each of the

social comparison items with one another and with SSS ladder score (Fig 6). When looking at

pooled data from all sites, comparisons of money, number of things, and amount of food are

more strongly correlated with ladder scores than type of house. There is, however, substantial

regional variability. In India, the United States, and cross-Cutucú Ecuador, the money com-

parison question is most strongly related to ladder responses. In Argentina, the most predictive

item is amount of food, and in the Upano Valley, the most predictive item is number of things.

Table 3. Effects and standard errors from linear models predicting ladder placement in the full sample (Model 1),

the full sample with interactions (Model 2). The baseline for region is the United States. Table also shows goodness

of fit.

Model 1 Model 2

(Intercept) 2.55��� 1.24

(0.60) (1.54)

Social Comparison Index (SCI) 0.21�� 0.40

(0.07) (0.22)

India -0.45 1.44

(0.47) (2.03)

Upano Valley Ecuador 1.03� 0.27

(0.48) (1.85)

Argentina 1.21� 3.39

(0.50) (2.03)

Cross-Cutucú Ecuador 0.74 5.09�

(0.54) (2.06)

SCI � India -0.27

(0.28)

SCI � Upano Valley 0.08

(0.25)

SCI � Argentina -0.30

(0.27)

SCI � Cross-Cutucú -0.57�

(0.27)

R2 0.09 0.12

Adj. R2 0.07 0.09

Num. obs. 346 346

RMSE 2.86 2.83

���p < 0.001

��p < 0.01

�p < 0.05

Statistical models

https://doi.org/10.1371/journal.pone.0226550.t003
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Fig 2. The relationship between Social Comparison Index score and responses to the MacArthur ladder across populations. Lines are linear regression lines.

Shaded regions represent 95% confidence intervals.

https://doi.org/10.1371/journal.pone.0226550.g002
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3.4. How consistent are responses on the MacArthur ladder across one

week and one year?

We next assessed the correlation between MacArthur ladder responses among a subset of

Indian children (N = 43) who responded to the ladder measure for a second time within one

week of their original response. The Pearson’s product-moment correlation between these two

responses was significant (ρ = 0.469, p = 0.002), showing that responses were highly correlated

within one week. We then measured this same correlation among a larger sample of Indian

youth (N = 665) after one year. This relationship was also significant (ρ = 0.324, p< 0.0001),

though less strongly correlated. The correlations between first and second responses across

both time points can be found in Fig 7. We also conducted a paired t-test to evaluate whether

children placed themselves lower on the ladder upon retest after one year. There was no signif-

icant difference between ladder placement in the initial testing (M = 4.06, SD = 1.74) and the

re-testing one year later (M = 3.99, SD = 1.65); t(664) = 0.924, p = 0.356.

4. Discussion

Given the important role of SSS in predicting physiological and behavioral outcomes across

cultures, we set out to test the internal consistency and test-retest reliability of the MacArthur

Fig 3. Violin plots demonstrating the distributions of Social Comparison Index scores across regions. The outlines illustrate kernel probability densities at each

given score. The black diamonds indicate mean scores.

https://doi.org/10.1371/journal.pone.0226550.g003
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ladder among children from four diverse societies. We first assessed the internal consistency of

responses to the MacArthur ladder by comparing them to a series of explicit social comparison

questions. We find that, in general, participants in these cultures respond to the MacArthur

ladder in ways that are consistent with their answers to follow-up social comparison questions.

However, we also find that the strength of this relationship varies across cultures, with the

weakest correlation in Argentina. This relationship is also reversed among Shuar children in

cross-Cutucú Ecuador. There are a number of possible reasons for this inconsistency. One

may be due to the fact that cross-Cutucú Shuar children differ significantly from children in

the United States, India, and Argentina as they live in an unindustrialized, rainforest ecology,

in communities where members still forage, hunt, fish, and cultivate their own foods. Due to

their remote location—only accessible by canoe—it’s likely that many cross-Cutucú Shuar

children have not ventured far from their home communities. This can help explain why their

responses on the MacArthur ladder are not consistent with their responses to social compari-

son follow-up questions: it may be difficult for them to rank their family in comparison to

other families in Ecuador if they have had limited exposure to other families. This hypothesis

Table 4. Effects and standard errors from a linear model predicting ladder placement with age as a predictor

(Model 3) and the interaction between age and country (Model 4). The baseline for region is the United States.

Table also shows goodness of fit.

Model 3 Model 4

(Intercept) 1.26 1.36

(0.74) (1.31)

Social Comparison Index (SCI) 0.20�� 0.20��

(0.07) (0.07)

India -0.58 -0.89

(0.47) (1.79)

Upano Valley Ecuador 0.70 0.83

(0.49) (1.70)

Argentina 0.92 0.46

(0.51) (1.62)

Cross-Cutucú Ecuador 0.39 0.76

(0.55) (1.97)

Age 0.16�� 0.15

(0.05) (0.13)

India � Age 0.03

(0.19)

Upano Valley Ecuador � Age -0.01

(0.17)

Argentina � Age 0.04

(0.16)

Cross-Cutucú Ecuador � Age -0.03

(0.19)

R2 0.11 0.11

Adj. R2 0.09 0.08

Num. obs. 344 344

RMSE 2.83 2.85

���p < 0.001

��p < 0.01

�p < 0.05

https://doi.org/10.1371/journal.pone.0226550.t004
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Fig 4. MacArthur ladder responses by age, across populations. Lines are linear regression lines. Shaded regions represent 95% confidence intervals.

https://doi.org/10.1371/journal.pone.0226550.g004
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is consistent with the pattern we observed among Shuar children in the Upano Valley region

of Ecuador, who give consistent responses to the MacArthur ladder and social comparison

questions and behave more like American children than cross-Cutucú Shuar children. The

Shuar children of the Upano Valley live in communities marked by a similar ecology & culture

when compared to their cross-Cutucú counterparts but are more likely to have exposure to

other families, because they live near national highways and are neighbors to a larger number

of non-Shuar families. Children in these regions also periodically accompany adults into larger

town centers for market days. The relative weight of these factors such as market integration

and admixture should be assessed further. Additionally, children across all sites may be inter-

preting the descriptor ‘family’ differently. While the nuclear family does comprise the core

unit of family composition across all of the sites, it is certainly possible that children may have

been considering other units such as the extended family when making judgements. Overall,

our findings suggest that the MacArthur ladder is more appropriate for participants in mar-

ket-integrated populations, and should be used cautiously in subsistence-based, small-scale

societies.

Fig 5. Match rates between individual social comparison scores and ladder response, by country. Error bars represent bootstrapped 95% confidence intervals.

https://doi.org/10.1371/journal.pone.0226550.g005

Table 5. Standardized Cronbach’s alphas for the Social Comparison items across regions.

Region: Overall Argentina Cross-Cutucú Ecuador India Upano Valley Ecuador USA

Standardized alpha: 0.70 0.70 0.67 0.59 0.79 0.53

https://doi.org/10.1371/journal.pone.0226550.t005
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When considering each item in the Social Comparison Index individually, we find that a

participant’s judgment of how much money their family has is most strongly related to ladder

placement. However, when breaking down item-level correlations by country, we find varia-

tion across regions as to which item is most strongly related to ladder placement. In the United

States, India, and cross-Cutucú Ecuador, money remains the strongest item, but in Argentina

and Ecuador, the strongest items are food and number of things, respectively. These results

suggest that how children conceive of social status and what items are most influential in those

conceptions are variable across cultures. They also underscore the importance of cross-cultural

work when trying to understand subjective social status; the behavior of American children

cannot be generalized to other populations.

Consistent with previous findings in the literature demonstrating that subjective social sta-

tus declines with age prior to stabilizing in older adolescence [21], we find age to be a strong

predictor of MacArthur ladder responses. Across all populations, we find that children are

more likely to place themselves lower on the MacArthur ladder as they age. We also find that

the Social Comparison Index is still predictive of MacArthur ladder scores, even after

Fig 6. Pearson correlations between each of the social comparison items to one another and to the SSS ladder response across all regions, separately and pooled.

https://doi.org/10.1371/journal.pone.0226550.g006
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controlling for age. This suggests that across populations and stretching back to younger ages,

participants are responding in consistent ways to both the ladder and social comparison ques-

tions. However, even after controlling for age, we still find some support for the inconsistent

nature of cross-Cutucú children’s responses to the ladder and follow-up questions, which

remain slightly negatively correlated.

We also assessed the test-retest reliability of MacArthur ladder scores among two samples

of Indian children at two time points: within one week, and after one year. We find that

responses are significantly correlated across these two time-points (ρ = 0.47 and ρ = 0.32,

respectively), suggesting that this measure is reliable. These correlations, while moderate, are

comparable to the within-person correlations found by Goodman and colleagues (which were

0.35; [21], suggesting the test-retest reliability of the MacArthur ladder is similar in both the

United States and India. These results further suggest that comparable consistency in

responses can be found in samples younger than those found in the original Goodman et al.

paper, as the average age of Indian participants in our study was lower than the average age of

American participants in the Goodman sample (which centered around 14.4 years; [21].

The observed inconsistencies between ladder and social comparison responses raise ques-

tions about the cross-cultural applicability of the MacArthur ladder. It’s possible that ladder

responses don’t line up with social comparison questions because the ladder conflates many

facets of social comparison. It may be that possessions such as houses, food items, money, and

belongings don’t track each other to same extent across societies, potentially explaining the

variation we observe across cultures. And as we observed in the item-level analyses, they

Fig 7. Correlation of responses to the MacArthur ladder within one week and after one year of original question among Indian participants. Lines are linear

regression lines. Shaded regions represent 95% confidence intervals.

https://doi.org/10.1371/journal.pone.0226550.g007
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differentially relate to subjective social status judgments across regions. Conversely, it’s also

possible that other variables, not included in our social comparison questions, vary more

closely with perceived social status in these diverse cultures. As this is the first study to assess

SSS among children of small-scale populations, further work is required, ideally in conjunction

with ethnographic observations and semi-structured interview, to better understand how

social status is perceived in small-scale societies.

There are a number of limitations to this study, along with avenues for further research.

The first and arguably most important limitation in this manuscript is that we lack the data to

formally validate children’s responses by linking them to more objective measures of social sta-

tus (e.g. household income) or other subjective measures (e.g. their parents’ responses to the

same question). In previous work, the basic structure of the MacArthur ladder has been vali-

dated for use in youth populations [14] through comparisons of participants’ answers with

their parents. However, to date, these validation efforts have not extended to non-WEIRD

societies where standard measures—objective amounts of income or educational status—are

not applicable or suitable. As such, validation of these scales in non-industrial societies repre-

sents an important avenue for future research. While a comparison between MacArthur ladder

responses and explicit social comparison questions can help us better understand the factors

that may be influencing SSS judgments, much more is needed in way of validation and reliabil-

ity of these scales across societies. We hope this work is the first step in many in broadening

our understanding of how subjective social status develops. Another limitation of this work is

that the MacArthur ladder question always preceded the social comparison questions. This

may have influenced how children answered the follow-up questions, and further work should

systematically counterbalance these questions. Additionally, as our participant pool in other

countries is often limited by hard-to-control factors such as which families want to participate

and how many children of each age live in the communities we visit, we do not have a uniform

age distribution. This may have reduced our power to detect age effects. A third limitation is

that we were only able to assess test-retest reliability for one population in India. It’s possible

that the pattern of reliability we observe among Indian children does not extend to all popula-

tions. These limitations aside, at the broadest level, our findings support the cautious use of the

MacArthur ladder across a range of diverse cultures and in children younger than previously

investigated. They also highlight the importance of cross-cultural and developmental work for

better understanding how the sociocultural environment can shape conceptions of social

status.
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