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Abstract
This study explores reporting heterogeneity in self-rated health in a developing 
country context, and it thereby contributes to a growing literature which evaluates 
whether purely subjective indicators of health provide reliable measures of health 
status that permit inter-personal comparisons. We focus on gender and investigate if 
reporting patterns on self-rated health vary systematically between women and men. 
Most studies assess the reliability of self-rated health indicators by incorporating 
gender as a control variable in the analysis. We extend this research by examining 
whether gender intersects with a range of social factors to affect health perceptions. 
We analyse national longitudinal data, using the random effects generalised 
ordered probit iterative estimation procedure, thereby controlling for unobserved 
characteristics that may compromise cross-sectional analysis. Overall, our study 
corroborates other findings on the reliability of subjective health indicators, even in 
the culturally and economically diverse context of South Africa. However, although 
reporting styles are largely consistent between women and men, we also identify 
several differences, which warrant further investigation in other contexts.
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Introduction

Health is an integral component of an individual’s quality of life (Fallowfield, 
2009; Khan & Raeside, 2014). Individuals who are in poor health often find it 
harder to participate in society, and the absence of good health makes it more 
difficult for people to lead fulfilling lives (Ge et al., 2019; Kaplan, 2003; Kaplan 
& Baron-Epel, 2003; Smith et al., 1999). However, because health is a multidi-
mensional concept, including not only physical but also mental health and social 
well-being (Cutler et al., 1997), its measurement at a national scale is challenging 
(Ziebarth, 2010).

The simplest indicator of an individual’s overall health, which can be derived 
from survey instruments, is their own (typically one-word) assessment in response 
to the question: “How would you describe your health at present?”. Self-rated 
health (SRH) is widely used in the social and medical sciences, partly because of 
the ease with which it can be collected, and because of the broad scope of health 
that it likely reflects (Bailis et  al., 2003; Idler & Benyamini, 1997). However, 
given its subjective nature, there is concern that the reliability and comparability 
of SRH across individuals or groups can be distorted by individual differences 
in reporting behaviour, referred to as reporting heterogeneity (Lindeboom & van 
Doorslaer, 2004). If these differences are systematic, then comparisons in health 
status across groups of individuals will be biased (Baidin et al., 2021).

This study investigates whether there is evidence of reporting heterogeneity in 
self-rated health in South Africa, and it thereby contributes to a growing literature 
which evaluates whether purely subjective indicators of health provide reliable 
measures of health status. Despite its extensive use internationally, there are few 
rigorous studies that interrogate reporting heterogeneity in SRH for developing 
countries (some examples include Wu et al., (2013) for China; Paul & Valtonen, 
(2016) for Russia; and Rossouw et  al., (2018) for South Africa). Heterogeneity 
in reporting could be expected to be a particularly important problem for South 
Africa, given the country’s large socio-economic disparities, the diversity of cul-
tural and language groups, its economic geography, including the relative isola-
tion of rural-dwellers (the majority of whom are women and children), a long 
history of segregation policies, and its dual healthcare system (for the poorer and 
uninsured, and for the richer with private health insurance).

The study focuses on gender differences in reporting patterns on self-rated 
health. In South Africa, as in many other countries, women report higher rates 
of morbidity than men, although life expectancy is lower among men (Denton & 
Walters, 1999; Lehohla, 2013). We probe whether there are systematic differences 
in reporting styles on self-rated health among women and men, and therefore 
whether gender comparisons of SRH in South Africa are robust.

Earlier research on South Africa, and elsewhere, has typically incorporated 
gender as a control variable in the analysis, and therefore has not explored 
whether gender intersects with other characteristics that may influence 
reporting behaviour (Denton & Walters, 1999). However, a range of biological, 
psychological, historical, and social influences may produce gender differences 
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in how health and its related behaviours are transformed into health perceptions 
(Benyamini et al., 2003; Denton & Walters, 1999; Denton et al., 2004).

To investigate reporting heterogeneity in South Africa, we analyse longitudinal 
data collected in the National Income Dynamics Study (NIDS). As the data are 
nationally representative, we can draw inferences about population differences in 
reporting styles. The use of a longitudinal data estimation technique – specifically, 
random effects generalised ordered probit iterative estimations – makes it possible 
to control for two kinds of heterogeneity. First, the random effects specification 
captures unobserved individual characteristics that may influence reporting 
behaviour on health, and that are not accounted for in the analysis of cross-sectional 
data. Second, the results reflect the observed heterogeneity in reporting styles.

In the next section, we review the literature on the reliability of SRH and 
problems of reporting bias. We discuss the national panel data which we analyse in 
Sect. 3, and outline the methodology used to interrogate the reliability of SRH. In 
Sect. 4, we describe the data; in Sect. 5, we present the results of the econometric 
analysis and in Sect. 6, we investigate whether the results may be compromised by 
attrition between the data waves. In the final section, we summarise and discuss the 
main findings of the study.

Review: Self‑rated Health (SRH) and Reporting Bias

The measurement of health presents a number of practical and conceptual 
difficulties because “health” is a “multiattribute concept, and not all of its attributes 
can be easily determined” (Cutler et  al., 1997: 218). SRH offers clear practical 
advantages over other more “objective” measures (such as external assessments by 
medical professionals, or a range of questions about symptoms and diagnoses), and 
particularly in developing country contexts: it is easy, cheap, and fast to collect in 
surveys by using a single question. It also has several conceptual advantages. First, it 
is an all-encompassing measure: SRH is seen as “a global self-evaluation of health” 
(Bailis et al., 2003:203) and “while researchers are measuring the parts, respondents 
have access to the whole” (Idler & Benyamini, 1997:28). Second, SRH is likely to 
be a dynamic appraisal, including improvements, deteriorations, and elements of 
the respondent’s enduring self-concept (Bailis et al., 2003; Huisman & Deeg, 2010; 
Idler & Benyamini, 1997). Third, SRH may encapsulate the availability of physical, 
emotional or social resources that can either moderate a health decline, or aid a 
recovery after illness (Idler & Benyamini, 1997).

Evidence in favour of SRH as an effective measure of overall health is its 
independent ability to predict mortality, even when used in addition to a range of 
more objective health indicators and health-related behaviours – e.g. measures of 
chronic conditions, physical functioning, medication use, healthcare utilisation, 
smoking, alcohol consumption, and physical exercise, among others (Ardington & 
Gasealahwe, 2014; DeSalvo et al., 2006; Idler & Benyamini, 1997).

However, the subjective nature of SRH, which underpins its advantages, is also 
the source of its main weakness: it is affected by the mechanisms behind perception-
formation and by individual measurement error (Crossley & Kennedy, 2002; Sen, 
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2002). Respondents’ opinions are shaped by their experiences and context – for 
example, people who are educated and those who have access to better healthcare are 
likely to be better informed about their illnesses, while people in poorer settings may 
not perceive a burden of symptoms as out of the ordinary (Sen, 2002). Systematic 
variations in individuals’ perceptions, reflected in different reporting styles, lead to 
reporting heterogeneity. In this case, SRH will not be comparable between countries, 
or within countries, between different groups of people (Jürges, 2007; Lindeboom & 
van Doorslaer, 2004; Sen, 2002).

To interrogate the reliability of SRH, an important strand of the literature 
investigates differences in SRH due to “true health” and those due to reporting 
styles or systematic patterns of measurement error (Crossley & Kennedy, 2002; 
Jürges, 2007; Kerkhofs & Lindeboom, 1995; Lindeboom & van Doorslaer, 
2004; Pfarr et  al., 2012). Assuming that the underlying “true health” variable is 
unobservable (latent) and continuous, then respondents answering the question 
about their general health project their perceptions into a reporting category from 
“excellent” to “poor” (Jürges, 2007; Lindeboom & van Doorslaer, 2004). When the 
interpretations of the category responses differ between groups – for example, if 
older people view health deficiencies less harshly than younger respondents with 
the same conditions (Groot, 2000) – then this kind of discrepancy causes a parallel 
shift in the entire distribution of SRH, which is referred to as an “index shift” 
(Lindeboom & van Doorslaer, 2004).

The threshold points between categories may also differ between groups, making 
one or more of the categories wider or narrower. This is often labelled a “cut-point 
shift” (Lindeboom & van Doorslaer, 2004). For example, cultural norms that favour 
an upbeat attitude may induce respondents to avoid the worst response option 
(Crossley & Kennedy, 2002).

Systematic reporting heterogeneity compromises inter-group comparisons of 
SRH. In this study, we interrogate gender differences in reporting heterogeneity in 
SRH, where our starting point is the paradox that men give more positive ratings 
to their health, yet women have lower mortality rates at every age (Case & Paxson, 
2005; Denton & Walters, 1999; Idler, 2003; Kiecolt-Glaser & Newton, 2001).

Denton et al. (2004) propose two hypotheses for why women would experience 
higher rates of morbidity than men. The first is the differential exposure hypothesis, 
which argues that higher self-reports derive from women facing more limited access 
to resources and experiencing more stressful living circumstances, often related to 
gender roles. The second is the differential vulnerability hypothesis, which predicts 
that women have dissimilar responses to men, to the structural, behavioural and 
psychosocial determinants of health, and these are reflected in their higher rates of 
morbidity (Case & Paxson, 2005; Denton et al., 2004; Macintyre et al., 1996). If 
women systematically provide lower reports of self-rated health than comparable 
men, then this could be because women respond more negatively to the social 
influences on health, as predicted by the differential vulnerability hypothesis, and 
we would expect to see more evidence of reporting heterogeneity among women 
than among men.

A range of other characteristics have also been found to correlate with reporting 
behaviour. For example, age appears to drive reporting heterogeneity because age 
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influences the choice of reference group and individuals tend to become more 
tolerant of health conditions, or to manage them better as they age (Jylhä, 2009). 
Education, which can influence health via income or occupation, also modifies 
information processing and decision-making, making it a possible correlate of 
reporting heterogeneity (Cutler & Lleras-Muney, 2006). Marital status is another 
correlate of health perceptions. A well-functioning marriage, for example, has been 
found to facilitate a positive outlook, which would affect how health is assessed; 
while marital distress, which is strongly linked to depression (Kiecolt-Glaser & 
Newton, 2001; Guner et al., 2018), would negatively affect health reports. Locational 
factors (including country of residence, geographical area type, residence type or 
neighbourhood) proxy for living and working conditions, as well as access to services, 
and consequently, they may influence perceptions of what counts as poor, fair or 
excellent health (Brownson et al., 2009; Kawachi & Berkman, 2003).

To date, four studies have investigated aspects of reporting bias in self-rated 
health measures in South Africa (Boyce & Harris, 2011; Charasse-Pouélé & 
Fournier, 2006; Jelsma & Ferguson, 2004; Rossouw et al., 2018). Boyce and Harris 
(2011) and Charasse-Pouélé and Fournier (2006) focus on race as a proxy for 
socioeconomic status is South Africa, but also as a driver of differences in reporting 
behaviour. Jelsma and Ferguson (2004) investigate heterogeneity in self-ratings 
of health between respondents of different material means, proxied by household 
income or wealth, while Rossouw et al. (2018) consider both race and wealth, but 
only for elderly adults (aged 50 and above).

Whilst two of these studies (Charasse-Pouélé & Fournier, 2006; Rossouw et  al., 
2018) include gender when estimating health status, neither explores whether gender 
intersects with other characteristics. However, existing research identifies that, as in 
most countries, women in South Africa are more likely to suffer from chronic diseases 
or disabilities, which are not life-threatening, while men are more likely to suffer from 
conditions with a higher risk of death (Lehohla, 2013). Also in line with international 
patterns, a greater proportion of South African women than men experiences low-level 
mental health problems (Herman et al., 2009). Our study seeks to fill the gap in pos-
sible reporting bias in SRH, by interrogating gender differences in self-reports, where 
we consider a wide array of factors, in addition to race and socioeconomic status, that 
likely shape heterogeneous reporting styles, and use an estimation technique that takes 
advantage of the national panel data which we analyse.

Methods and Data

Estimating Reporting Heterogeneity: Cut‑point Shifts vs Index Shifts

We investigate reporting heterogeneity using the model developed by Kerkhofs 
and Lindeboom (1995). The model assumes that “true health” (H*) is a continuous 
latent variable. The individual’s assessment of “true health” is reflected in 
their response to the survey question (on SRH), represented by HS. Since, by 
definition, “true health” is unobservable, more objective health measures are used 
as benchmarks against which to identify differences in reporting styles (Kerkhofs 
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& Lindeboom, 1995; Lindeboom & van Doorslaer, 2004). (These measures are 
discussed below.)

SRH (HS) can be viewed as determined by “true health” (H*), reporting behav-
iour (X1), and a random error component (ε1). The effects of reporting behaviour 
on SRH are captured by the β1’s.

The more objective measure  H0, which serves as a proxy for “true health”, is a 
vector of factors that affect true heterogeneity in health (X2), and a random error (ε2).

HS is an ordered categorical variable, and divergence in reporting styles may 
influence the group means of the index function and also change the cut-off points 
between the categories, j = 1,… , n.

The possible dependence of the cut-off points on X1 is given by the function gj(.).

Assuming a simple form for the approximation (3), the following equation can 
be thought of as reflecting true health as a measured component, which depends on 
H0, and a further component, which depends on the “true” impacts of personal char-
acteristics, X2, on health, which is not captured by the more objective measure, H0:

Combining the above relationships results in the empirical equivalent of (3):

Separate ordered response models are estimated by gender (k), hence the above 
equation becomes:

This estimation equation takes into account differences in both index shifts, (represented 
by α), and cut-points (represented by δj ) between the subgroups, k , of men and women.

To distinguish index shifts from cut-point shifts, the hypothesis that the β1j’s 
are identical for all categories (that is, for all values of j) can be imposed. This 
is the null hypothesis, which implies that group-specific characteristics (such as 
age) do not influence perceptions about the location of cut-points between the 
categories of SRH. Hence, the rejection of the null hypothesis leads to the con-
clusion that the thresholds between SRH categories are affected by different 
reporting styles. In other words, reporting heterogeneity leads to cut-point shifts, 
which are more distorting than index shifts.

(1)HS = f1(H
∗
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0
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We estimate reporting heterogeneity in SRH by implementing Kerkhofs and 
Lindeboom’s (1995) model through the use of the random effects generalised 
ordered probit (REGOPROB) procedure, developed by Pfarr, Schmid and Sch-
neider (2011). This method was chosen because it takes advantage of the panel 
structure of the data and is the best available option for understanding patterns of 
reporting heterogeneity, given the range of health indicators in the dataset. The 
REGOPROB is an extension of the conventional probit regression method.

The equation for the conventional ordered probit estimation is given by:

where Y∗
it
 is a latent dependent variable, which is assumed to be continuous (here, it 

represents true health); Xit is a vector of explanatory variables (here, more objective 
health measures and demographic variables); β is a vector of unknown parameters; 
εit is the error term; i is an index of individuals; and t is a time index.

AsY∗
it
 is unobserved, individuals provide a proxy, Yit such that: 

where Yit is the categorical variable, SRH, with J ordered response options, and τ is 
a vector of unknown cut-point parameters, to be estimated using the elements of the 
vector β.

The probit model generates a single index reflecting the underlying latent variable 
Y*. Importantly, it assumes that a change in one of the explanatory variables shifts this 
index uniformly, where the slope coefficient β remains unchanged across individuals (or 
groups). This is referred to as the “parallel lines assumption”. The ordered probit model 
therefore is constrained to reflect only index shifts. In contrast, the generalised ordered 
probit relaxes this assumption and allows for the cut-points between SRH categories to 
vary between individuals or groups of individuals, that is, for cut-point shifts. That is, it 
allows for variation in the slope coefficients β, as an alternative to index shifts.

The random effects ordered probit (REOP) takes the panel structure of the data 
into account by allowing for unobserved heterogeneity between individuals (Pfarr 
et al., 2011). The REOP assumes that individual-specific heterogeneity is distrib-
uted randomly across the population, and it provides cluster-specific coefficients. 
It can be expressed as follows:

where αi is the individual-specific heterogeneity and uit is an idiosyncratic error term.
The REGOPROB which we estimate utilises panel data to capture two kinds of 

heterogeneity: unobserved individual heterogeneity, which is assumed to be distrib-
uted randomly across the population; and observed heterogeneity, which is reflected 
in differences in the cut points and hence in the slope coefficients (Pfarr et al., 2011, 
2012). The REGOPROB applies the iterative procedure designed by Pfarr et  al. 

(8)
Y∗

it
= Xitβ + εit

i = 1,… ,N

t = 1,… ,T

(9)
Yit = 0 if Y∗

it
≤ 0

…

Yit = J if τJ−1 ≤ Y∗
it

(10)Yit = μ + Xitβ + αi + uit
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(2011), which conducts a Wald test to test the parallel lines hypothesis for each 
explanatory variable. If this hypothesis is rejected, then different cut-points are esti-
mated. As a final step, the REGOPROB procedure tests the hypothesis that the final 
model differs significantly from the REOP (in which the parallel lines assumption is 
taken to be valid) using a global Wald test (Pfarr et al., 2011).

In the Wald tests (as applied to individual variables or the overall model), when 
the null hypothesis of the absence of cut-point shifts is not rejected, then index shifts 
remain to be investigated. If there are differences in reported health between groups, 
this may be due to certain groups truly being healthier, or a result of reporting 
behaviour that displaces all categories of SRH in parallel, i.e. index shifts.

Kerkhofs and Lindeboom’s (1995) model requires the inclusion of “objective” 
health measures (as in Eq. (6) above) against which self-reported measures can be 
benchmarked (Kerkhofs & Lindeboom, 1995; Pfarr et al., 2012).1 The most objective 
measures would be provided by medical professionals, which is not feasible in large-
scale surveys, and studies therefore mostly use self-reports of health conditions or 
symptoms. However, to the extent that self-reports contain measurement error, they 
are likely to be affected by heterogeneous reporting. We therefore refer to these 
benchmarks as “quasi-objective” health measures. These measures are typically 
constructed by aggregating a number of health conditions into one index, or by first 
estimating disability weights for individual conditions (e.g. Kerkhofs & Lindeboom, 
(1995); van Doorslaer & Jones, (2003); and Pfarr et al., (2012)).

The survey we analysed included a module where enumerators measured the 
respondent’s blood pressure, height, weight, and waist circumference, but these 
“objective” indicators are compromised by extensive missing data and concerns about 
measurement error. Instead, and like earlier studies, we rely on “quasi-objective” 
health indicators. The survey did not ask the standard battery of questions that other 
studies have used to derive an overall health index or an overarching disability variable 
that could be used for estimating disability weights. Instead, and as we describe below, 
we include a range of indicators which capture health conditions, health behaviours, 
and healthcare utilisation to benchmark the adult’s self-rated health.

Data and Variables

The data for the study come from the first four waves2 of the National Income 
Dynamics Study (NIDS), a large-sample nationally representative panel survey of 
South Africa (SALDRU, 2008; 2010; 2012; 2014). The sample is restricted to adults 
(aged 18 and over) who were resident household members in wave 1 of the panel, 
with separate sub-samples for men and women.

1 Anchoring vignettes are likely to offer a more reliable method for comparing health perceptions (Bago 
d’Uva et  al., 2008; Rossouw et  al., 2018; Tubeuf, 2009). However, anchoring vignette questions are 
lengthy and time-consuming to administer, and hence they are not used in nationally representative sur-
veys.
2 The fifth wave of NIDS was not used because of substantial attrition, which necessitated refreshing the 
sample with additional respondents.
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The main variable of interest is the individual’s SRH, collected from the ques-
tion: “How would you describe your health at present? Would you say it is excellent, 
very good, good, fair, or poor?” The two categories, “fair” and “poor”, are combined 
to produce a four-level SRH measure because relatively few respondents throughout 
the panel chose the lowest category.

The health benchmarks for assessing SRH are captured through three sets 
of variables. The first is health conditions, which includes reporting on chronic 
conditions (whether individuals had “ever been told by a doctor, nurse or healthcare 
professional” that they have tuberculosis (TB), high blood pressure, diabetes, 
stroke, asthma, heart problems, and/or cancer). We divide individuals into three 
categories: those with no known chronic conditions, those with exactly one, and 
those with two or more. We also model information from a follow-up question, 
which probed whether the respondent had another major illness or disability (e.g. 
sight, hearing, or speech, psychological or psychiatric disorders, HIV/AIDS, 
epilepsy, and Alzheimer’s disease). We generate a binary indicator that equals one 
if the individual reported one or more other condition or disability. In addition, a 
mental health indicator is estimated using responses to ten questions, derived from 
the depression scale developed by the Centre for Epidemiological Studies (CES-
D10) (Radloff, 1977). The scale has been validated for use with Zulu, Xhosa, and 
Afrikaans-speaking individuals in South Africa (Baron et  al., 2017). We create 
a binary indicator equal to one if the CES-D10 score was 10 or higher (from a 
maximum score of 30). To capture health conditions, we also include information 
collected from a question about short-term health, where respondents are asked if, 
in the last 30 days, they had experienced any of 24 symptoms listed, ranging from a 
headache to a serious injury. Responses are combined into a single binary variable, 
showing whether the individual had experienced at least one of the symptoms.

The second quasi-objective health indicators are the adult’s health behaviours, 
which are derived from questions on alcohol consumption, smoking, and physical 
activity. For alcohol consumption, adults were asked “How often do you drink 
alcohol?”, and we group the responses into a binary indicator equal to one if the 
individual consumed alcohol three or more times per week. This classification is 
based roughly on the “hazardous drinking score”, a screening tool developed by 
the United States’ Substance Abuse and Mental Health Services Administration 
(Center for Behavioral Health Statistics and Quality, 2018)3. Information on 
smoking is a binary variable, reflecting whether the individual currently smokes 
cigarettes. Physical exercise is also gauged via a single question, “How regularly do 
you exercise?” The WHO recommends that adults do at least 150 min of moderate 
aerobic physical activity throughout the course of a week (WHO, 2010). Since only 
27% of men and 12% of women from our sample met this criterion, we apply a less 
stringent measure of whether the individual exercises at least once a week.

The final quasi-objective health measure comes from information on healthcare 
utilisation, and specifically a question about the time elapsed since the respondent’s 

3 Drinking three or more times per week need not be hazardous for health; this depends on the quantities 
consumed (Center for Behavioral Health Statistics and Quality, 2018).
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last medical consultation. As some of the eight possible time intervals in the NIDS 
questionnaire (from “never” to “in the last 30 days”) were rarely chosen, the indica-
tor employed here was reduced to three categories, namely: “five or more years ago 
or never”, “one to four years ago”, and “in the last year”.

The NIDS instrument also captured some measured indicators, which would pro-
vide more “objective” benchmarks of the adult’s health. Specifically, enumerators 
were instructed to measure each respondent’s weight, height, and waist circumfer-
ence, and to take two measures of blood pressure (Ardington & Case, 2009; Arding-
ton & Gasealahwe, 2012). However, the use of these indicators is compromised by 
missing data and concerns with measurement error. We therefore assess reporting 
heterogeneity first excluding and then including two “objective” indicators: the body 
mass index (BMI) category and hypertension.

The body mass index is a widely used measure of nutritional status and is calcu-
lated as the individual’s weight (in kilograms) divided by the square of her height 
(in metres). We follow the common practice of bracketing this measure into four 
categories, according to the WHO classification: underweight (BMI below 18.5), 
normal (BMI between 18.5 and 24.9), overweight (BMI between 25 and 29.9), and 
obese (BMI above 30). These categories are defined only for ages 20 and older 
(WHO,  2000). For respondents with two non-missing measurements, the average 
weight and height are used for the BMI calculation. Observations with a BMI below 
10 or above 50 in both assessments are omitted from the analysis, as these likely 
reflect measurement errors. The use of the BMI indicator warrants further caution 
because it is subject to non-random patterns of missing data. For example, in wave 
1, white women were three times more likely to have missing weight and height 
data, compared to African women, while the proportion of missing values for white 
men was twice that for African men (Ardington & Case, 2009). In the pooled sam-
ple of waves 1 to 4, the share of white women for whom the BMI cannot not be 
calculated (mostly because of missing values) is 17%, compared to 12% of African 
women; the corresponding percentages for men are approximately the same.

The indicator for hypertension is calculated by averaging the two blood pressure 
measurements and then creating a binary indicator for severe hypertension if the 
average systolic reading was above 179 or the average diastolic reading was above 
109. Similar to the BMI indicator, the pattern of missing blood pressure measure-
ments is non-random. In the pooled sample of waves 1 to 4, the percentage of miss-
ing blood pressure readings for white women is 20%, compared to 9% for African 
women; for men, the corresponding percentages are 19% and 8%.

The objective of the regression analysis is to test whether reporting heterogene-
ity exists between adults with different demographic and socioeconomic charac-
teristics, distinguishing the analysis by gender. These characteristics encompass a 
range of individual-level, geographical location and household-level descriptors. 
The individual characteristics include: a quadratic in age (as the path of individ-
uals’ health perceptions over time is assumed to be non-linear); three of the four 
population groups commonly delineated in official South African surveys (African, 
coloured and white, with Asian/Indian respondents excluded because of small sub-
sample sizes); marital status (“single” or never married, “married or cohabiting”, 
and “divorced, separated, or widowed”); education, which is included as a four-level 
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variable with categories based on years of schooling (no schooling or incomplete 
primary (up to 6  years of education), primary or incomplete secondary (between 
7 and 11 years), secondary or incomplete tertiary (between 12 and 14 years), and 
some level of tertiary education (15 years or more).

Given the persistence of apartheid geographies, we consider the geographical 
type (geo-type) of residence, distinguishing between: urban areas (defined as built-
up cities and towns, including formal and informal settlements); traditional areas 
(villages on community-owned land, which are under traditional leaders’ authority 
and were part of the former “homelands” or “Bantustans”); and farms (representing 
commercial farming areas) (Chinhema et al., 2016). Finally, the regressions include 
a measure of real monthly household expenditure per capita, which is adjusted for 
inflation (according to the price level prevailing in November 2014, the last month 
of interviews for wave 4).

Descriptive Statistics

The descriptive statistics for the health variables used in the analysis are presented 
in Table 1, while the demographic and socio-economic characteristics of men and 
women are shown in Table 2. As expected, more women than men rate their health 
as fair or poor, while the other self-reported health indicators describe significantly 
higher morbidity among women than men: women are more likely to have been 
diagnosed with at least one chronic condition, to have a disability, to have experi-
enced symptoms of illness recently, or to suffer from (at least mild) depression.

Substantial gender differences in lifestyle behaviours are reflected both in the 
higher rates of smoking and alcohol consumption among men, and in men’s bet-
ter exercise habits. Health-care seeking behaviour also has the expected gender pat-
tern, where women are more likely than men to have consulted a health practitioner 
within the last four years.

Table 2 shows that women are older than men on average, being never married is 
the modal marital status, and there are no gender differences in tertiary educational 
attainment although a small gender gap remains among the least educated (who tend 
to be older than the rest of the sample).

Consistent with findings from other research, women are significantly more likely 
than men to live in households with lower expenditure per capita (Posel & Hall, 
2021), and women remain more likely than men to live in traditional rural areas. 
Differences in the residential location of women and men reflect historical, and con-
tinuing, patterns of predominantly male labour migration from rural to urban areas 
in South Africa (Posel, 2010).

Results

Tables 3 and 4 present the results from random effects generalised ordered probit 
(REGOPROB) regressions for men and women respectively. As explained ear-
lier, the estimations use the quasi-objective health indicators, as well as variables 
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Table 1  Health indicators: descriptions and summary statistics

Variable Definition Men Women

Self-rated health
(4-level)

Self-rated health
1 if fair or poor
2 if good
3 if very good
4 if excellent

Fair or poor 0.104 0.160***
(0.004) (0.005)

Good 0.234 0.262***
(0.006) (0.005)

Very good 0.292 0.277**
(0.007) (0.006)

Excellent 0.371 0.301***
(0.008) (0.007)

Chronic conditions Number of diagnosed chronic 
conditions

None# 0.854 0.761***
(0.007) (0.007)

One 0.047 0.059***
(0.003) (0.003)

Two or more 0.099 0.180***
(0.005) (0.006)

Other condition Other major illnesses/disability No# 0.949 0.934***
(0.003) (0.003)

Yes 0.051 0.066***
(0.003) (0.003)

Regular drinker Drinks alcohol ≥ 3 times/week No# 0.938 0.987***
(0.003) (0.002)

Yes 0.062 0.013***
(0.003) (0.002)

Smoker Smokes currently No# 0.635 0.912***
(0.010) (0.009)

Yes 0.365 0.088***
(0.010) (0.009)

Exercise Frequency of physical exercise Never/ 
infrequently#

0.659 0.832***
(0.008) (0.009)

 ≥ 1/week 0.341 0.168***
(0.008) (0.009)

Depressed CES-D10 ≥ 10 No# 0.763 0.715***
(0.007) (0.008)

Yes 0.237 0.285***
(0.007) (0.008)

Last medical consultation Years since last medical consulta-
tion

 ≥ 5 years or 
 never#

0.217 0.135***
(0.010) (0.006)

1 to 4 years ago 0.424 0.342***
(0.010) (0.008)

Last year 0.360 0.523***
(0.009) (0.008)
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reflecting lifestyle and health-care seeking behaviour, as the more objective health 
benchmarks against which reporting styles can be assessed. An alternative speci-
fication of the regressions, which includes the two measured health indicators, is 
reported in Appendix 1.

For each gender, the REGORPOB estimates three equations representing 
binary choices between SRH categories. The first equation represents the com-
parison between the worst health category (“fair or poor”) and the three remain-
ing options (“good”, “very good” and “excellent”). The second equation reflects 
the choice between the bottom two categories (“good” and “fair or poor”) and the 
top two (“excellent” and “very good”). The last equation juxtaposes the best cat-
egory (“excellent”) against the others.

Cut-point shifts are identified when an individual characteristic has differ-
ent and statistically significant coefficients in one or more of the REGOPROB 
equations. Such a finding implies that the cut points between the SRH catego-
ries are not equally spaced for individuals with the corresponding characteristic, 
compared to the reference category (or for a marginal change if the character-
istic is a continuous variable) (Schneider et  al., 2012). For example, the same 
degree of deterioration, say, in the underlying “true health” index will lead an 
individual from one group to switch to a lower SRH category, while an individ-
ual from another group will leave their health rating unchanged. An index shift 

Source: Own calculations based on wave 1 to 4 of NIDS
***  Mean or proportion difference between men and women is statistically significant at the 1% level 
(p < 0.01); ** 5% level (p < 0.05). # denotes the omitted category for categorical variables. Robust stand-
ard errors are shown in parentheses. Estimates are weighted using the post-stratified weights

Table 1  (continued)

Variable Definition Men Women

Symptoms Number experienced in past 
30 days

None# 0.494 0.388***

(0.007) (0.007)

 ≥ 1 0.506 0.612***

(0.007) (0.007)
BMI category (≥ 20 years only)

Underweight: 10.00—18.49
Normal: 18.50—24.99
Overweight: 25.00—29.99
Obese: ≥ 30.00

Underweight 0.079 0.029***
(0.005) (0.002)

Normal# 0.535 0.288***
(0.013) (0.007)

Overweight 0.242 0.272***
(0.010) (0.006)

Obese 0.143 0.410***
(0.008) (0.010)

Hypertension Severe hypertension
(systolic blood pressure > 179;
diastolic blood pressure > 109)

No# 0.992 0.988***
(0.001) (0.001)

Yes 0.008 0.012***
(0.001) (0.001)

N 20,489 30,583
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Table 2  Demographic and socioeconomic variables

Source: Own calculations based on Wave 1 to Wave 4 of NIDS
***  Mean or proportion difference between men and women is statistically significant at the 1% level 
(p < 0.01), ** 5% level (p < 0.05), or * 10% level (p < 0.1). # denotes the omitted category for categori-
cal variables. Robust standard errors are shown in parentheses. Estimates are weighted using the post-
stratified weights

Variable Definition Men Women

Age Age at last birthday 37.996 39.906***
(0.434) (0.314)

Race Population group African# 0.807 0.792*
(0.024) (0.024)

Coloured 0.088 0.095*
(0.018) (0.018)

White 0.105 0.112
(0.017) (0.018)

Marital status Never  married# 0.541 0.459***
(0.016) (0.012)

Married/cohabiting 0.399 0.390
(0.014) (0.011)

Divorced/separated/widowed 0.059 0.151***
(0.007) (0.005)

Education None or incomplete primary (0–6 yrs)
Primary or incomplete secondary 

(7–11 yrs)
Secondary or incomplete tertiary 

(12–14 yrs)
Tertiary (15 years or more)

None# 0.183 0.204**
(0.010) (0.010)

Primary 0.475 0.463
(0.012) (0.010)

Secondary 0.303 0.292
(0.013) (0.010)

Tertiary 0.039 0.040
(0.009) (0.007)

Expenditure Real household expenditure per capita 
quintiles

Quintile  1# 0.097 0.145***
(0.007) (0.008)

2 0.105 0.152***
(0.007) (0.007)

3 0.132 0.168***
(0.006) (0.006)

4 0.217 0.211
(0.009) (0.008)

5 0.448 0.324***
(0.019) (0.019)

Geo-type Type of geographical area Urban# 0.672 0.633***
(0.027) (0.028)

Traditional 0.279 0.331***
(0.026) (0.028)

Farms 0.049 0.036***
(0.008) (0.006)

N 20,489 30,583
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Table 3  Reporting heterogeneity in self-rated health: Men

Dependent variable: Four-level self-rated health

1 vs. 2–4 1–2 vs. 3–4 1–3 vs. 4

Coefficient SE Coefficient SE Coefficient SE

Age -0.029*** (0.005) -0.010*** (0.004) -0.008** (0.004)
Age2 0.007 (0.005) -0.009** (0.004) -0.010** (0.004)
Race

  Coloured 0.107*** (0.042) 0.080** (0.032) -0.029 (0.032)
  White 0.369*** (0.072) 0.138** (0.055) -0.075 (0.056)

Education
  Primary 0.196*** (0.025) 0.196*** (0.025) 0.196*** (0.025)
  Secondary 0.309*** (0.030) 0.309*** (0.030) 0.309*** (0.030)
  Tertiary 0.448*** (0.066) 0.448*** (0.066) 0.448*** (0.066)

Expenditure quintiles
  2 0.059* (0.030) 0.059* (0.030) 0.059* (0.030)
  3 0.140*** (0.030) 0.140*** (0.030) 0.140*** (0.030)
  4 0.118*** (0.029) 0.118*** (0.029) 0.118*** (0.029)
  5 0.180*** (0.030) 0.180*** (0.030) 0.180*** (0.030)

Marital status
  Married/cohabiting 0.114*** (0.025) 0.114*** (0.025) 0.114*** (0.025)
  Divorced/Separated/Widowed 0.052 (0.045) 0.052 (0.045) 0.052 (0.045)

Geo-type
  Traditional 0.127*** (0.033) 0.027 (0.025) -0.080*** (0.025)
  Farms 0.051 (0.032) 0.051 (0.032) 0.051 (0.032)

Chronic conditions
  1 -0.282*** (0.037) -0.282*** (0.037) -0.282*** (0.037)

   ≥ 2 -0.460*** (0.030) -0.460*** (0.030) -0.460*** (0.030)
Other condition/disability -0.733*** (0.043) -0.679*** (0.045) -0.538*** (0.057)
Regular drinker -0.065* (0.035) -0.065* (0.035) -0.065* (0.035)
Smoker -0.092*** (0.019) -0.092*** (0.019) -0.092*** (0.019)
Exercise 0.102*** (0.019) 0.102*** (0.019) 0.102*** (0.019)
Depressed -0.281*** (0.030) -0.247*** (0.023) -0.157*** (0.024)
Symptoms -0.628*** (0.032) -0.394*** (0.021) -0.368*** (0.021)
Last medical consultation

  1–4 years -0.090* (0.047) -0.081*** (0.027) -0.199*** (0.025)
  Last year -0.670*** (0.045) -0.472*** (0.030) -0.405*** (0.029)

Wave
  2 0.288*** (0.039) 0.211*** (0.030) 0.138*** (0.029)
  3 0.341*** (0.038) 0.026 (0.028) -0.017 (0.029)
  4 0.366*** (0.037) 0.031 (0.027) -0.020 (0.028)

Constant 2.706*** (0.119) 1.042*** (0.085) 0.193** (0.085)
N 20,489
Rho 0.079***

(0.010)

Source: Own calculations based on Wave 1 to 4 of NIDS
The sample is men aged 18 and older. *** Significant at the 1% level (p < 0.01), ** 5% level (p < 0.05), 
* 10% level (p < 0.1)
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Table 4  Reporting heterogeneity in self-rated health: Women

Dependent variable: Four-level self-rated health

1 vs. 2–4 1–2 vs. 3–4 1–3 vs. 4

Coefficient SE Coefficient SE Coefficient SE

Age -0.030*** (0.003) -0.013*** (0.003) -0.015*** (0.003)
Age2 0.009*** (0.003) -0.006** (0.003) -0.002 (0.003)
Race

  Coloured 0.154*** (0.033) 0.168*** (0.027) 0.025 (0.029)
  White 0.454*** (0.062) 0.327*** (0.049) 0.063 (0.050)

Education
  Primary 0.200*** (0.020) 0.200*** (0.020) 0.200*** (0.020)
  Secondary 0.360*** (0.025) 0.360*** (0.025) 0.360*** (0.025)
  Tertiary 0.448*** (0.053) 0.448*** (0.053) 0.448*** (0.053)

Expenditure quintiles
  2 0.027 (0.022) 0.027 (0.022) 0.027 (0.022)
  3 -0.017 (0.030) -0.000 (0.025) 0.086*** (0.027)
  4 0.008 (0.030) -0.002 (0.026) 0.100*** (0.027)
  5 0.029 (0.034) 0.059** (0.029) 0.195*** (0.029)

Marital status
  Married/cohabiting 0.064*** (0.018) 0.064*** (0.018) 0.064*** (0.018)
  Divorced/Separated/Widowed 0.035 (0.024) 0.035 (0.024) 0.035 (0.024)

Geo-type
  Traditional 0.097*** (0.024) 0.082*** (0.020) -0.029 (0.021)
  Farms 0.000 (0.043) 0.069** (0.035) -0.065* (0.038)

Chronic conditions
  1 -0.253*** (0.028) -0.253*** (0.028) -0.253*** (0.028)

   ≥ 2 -0.399*** (0.020) -0.399*** (0.020) -0.399*** (0.020)
Other condition/disability -0.696*** (0.032) -0.502*** (0.034) -0.373*** (0.042)
Regular drinker -0.128** (0.059) -0.128** (0.059) -0.128** (0.059)
Smoker -0.081*** (0.027) -0.081*** (0.027) -0.081*** (0.027)
Exercise 0.059*** (0.020) 0.059*** (0.020) 0.059*** (0.020)
Depressed -0.300*** (0.021) -0.221*** (0.018) -0.131*** (0.020)
Symptoms -0.613*** (0.025) -0.416*** (0.017) -0.440*** (0.018)
Last medical consultation

  1–4 years 0.042 (0.040) -0.084*** (0.026) -0.161*** (0.026)
  Last year -0.509*** (0.037) -0.442*** (0.026) -0.363*** (0.026)

Wave
  2 0.234*** (0.028) 0.270*** (0.023) 0.191*** (0.025)
  3 0.365*** (0.027) 0.133*** (0.023) 0.035 (0.024)
  4 0.498*** (0.027) 0.207*** (0.022) 0.063*** (0.024)

Constant 2.638*** (0.090) 1.036*** (0.068) 0.197*** (0.070)
N 30,583
Rho 0.058***

(0.007)

Source: Own calculations based on wave 1 to 4 of NIDS
The sample is women aged 18 and older. *** Significant at the 1% level (p < 0.01), ** 5% level 
(p < 0.05), * 10% level (p < 0.1)
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occurs where a characteristic leads to statistically significant coefficients that are 
the same in all three of the equations (Schneider et al., 2012). The Wald test for 
each overall model tests the validity of the parallel lines assumption for all vari-
ables in the model (Pfarr et al., 2011).

Among men, education, household expenditure, and marital status cause index 
shifts. Education is positively related to SRH. More household resources also 
have a favourable effect on health, which is reflected in the positive index shifts 
for the second to fifth expenditure quintiles of household expenditure, compared 
to the bottom quintile. However, the distinction between the bottom two quintiles 
is statistically significant only at the 10% level. Married men rate their health 
more positively than those who are unattached, while there is no significant dif-
ference between the perceptions of never married and formerly married men.

For men, cut-point shifts are associated with age, race and location. As 
expected, the coefficients on the two age variables reflect a negative effect. The 
relationship is stronger and linear in the first equation (as older men are more 
likely to rate their health as less-than-good), but it weakens and accelerates with 
age when the lower SRH categories are considered. The positive and strongly 
significant coefficients on the race variables across the first two equations indicate 
that coloured and white men tend to report being in better health than the refer-
ence category, African men, with larger differences for white men. The cut-point 
shift is biggest in the first equation, indicating that compared to African men, it 
would take a larger health deterioration for coloured men to choose a less-than-
good rating, with this pattern amplified for white men. Finally, men in traditional 
rural areas are significantly more likely than urban dwellers to report better than 
less-than-good health, but less likely to report excellent health.

For women, the variables representing parallel shifts for all SRH categories are 
the same as for men, except for the expenditure quintile dummy variables. The health 
benefits of education are similar in magnitude for both genders, while marriage has a 
much smaller, but still significant, positive effect on women’s health perceptions.

The drivers of reporting heterogeneity for women are age, race, household expendi-
ture and location. In contrast to men, a non-linear pattern in age is evident in the first 
equation, which shows that women are more likely to perceive their health as “fair or 
poor” with age, but this effect slows over time. This is consistent with findings that 
women’s healthcare costs in South Africa are lower than men’s from about age 40 
(McLeod, 2012). McLeod offers no explanation, but possible mechanisms include 
lower maternal healthcare costs as women age, while older men are more likely than 
women to suffer from life-threatening conditions. However, as is the case with men, 
the likelihood of women reporting worse health increases over time when the compar-
ison is between poor or fair health, and good or excellent health. The coefficients on 
the race dummy variables describe a similar pattern for women as for men, although 
the significant associations are stronger for women. Like men, women in traditional 
areas are also more optimistic about their health, and even more likely to report very 
good or excellent health (although they also avoid reporting their health as excellent).

The most notable gender difference in reporting behaviours concerns the asso-
ciation between SRH and household expenditure. While higher household expendi-
ture implies uniform shifts into better health categories for men, it has a weaker and 
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heterogeneous effect for women. The coefficients for expenditure quintiles are largely 
insignificant in the first two equations, but are highly significant in the third, indicat-
ing that more resources increase women’s reporting of excellent health in particular.

Considering the overall models for both men and women, the Wald tests fail to 
reject the null hypothesis that the parallel lines assumption is valid, at the 1% and 
5% significance levels, but not at the 10% level. The p-values for men and women 
are 0.059 and 0.077 respectively.

The results from the regressions which include measures for BMI and hyperten-
sion show similar patterns of reporting heterogeneity (Appendix 1). For women, the 
Wald test also fails to reject the null hypothesis that the parallel lines assumption is 
valid, but again only at the 1% and 5% significance levels (with a p-value of 0.06). 
For men, the hypothesis cannot be rejected at all conventional significance levels 
(with a p-value of 0.19). Women’s reporting behaviour therefore reflects more vari-
ability and heterogeneity, which is consistent with the international literature (Idler, 
2003). The inclusion of the measured indicators reduces the goodness of fit of the 
overall model somewhat (with lower values for rho), which may signal inconsist-
encies in health reporting over time and discrepancies between self-reported and 
measured indicators. For example, using data from Wave 1 of NIDS, Ardington and 
Case (2009) show that for those individuals whose blood pressure measurements 
were in the range indicating mild hypertension, only 49% of women and 26% of 
men reported ever being diagnosed with the condition by a health professional.

The quasi-objective and measured indicators are included as controls, and there-
fore they cannot be interpreted in the light of reporting heterogeneity. However, 
there are some noteworthy gender differences in their relationship to SRH. The 
more objective benchmark indicators have similar associations to SRH for both 
men and women, apart from chronic conditions, which appear to take a greater toll 
on men’s health, and regular exercise benefits men more. Men and women who are 
measured as being underweight both report significantly lower SRH, while being 
overweight has a small but significant positive effect on SRH. A BMI in the ‘obese’ 
range appears to be protective of poor health, but this is only the case for women. 
This result is consistent with the positive association between socioeconomic indi-
cators and obesity reported by Ardington and Gasealahwe (2012), and it may stem 
partly from cultural perceptions among Africans that by being more ‘curvaceous’, 
women signal that they are materially and physically better-off (Wittenberg, 2013).

Tests for Attrition Bias

As the study analysed panel data, we used the procedure designed by Becketti, 
Gould, Lillard, and Welch (known as the BGLW test) to test for possible attrition 
bias in the reporting heterogeneity models (Becketti et al., 1988). The test investi-
gates the effects of attrition in the next period on the outcome variable in the present 
period. The null hypothesis of no attrition bias is equivalent to testing whether the 
binary attrition variable and its interaction terms with the regressors are not jointly 
statistically significant.
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The BGLW test was conducted for each pair of consecutive waves, as non-ran-
dom patterns of (positive) attrition were recorded between waves 1 and 2, and also 
between waves 3 and 4 (Brown et al., 2012; Chinhema et al., 2016). In addition, the 
test was applied in the conventional way and in reverse for Waves 2 and 3 because 
of the negative attrition recorded between wave 2 and wave 3 of NIDS (De Villiers 
et al., 2013). The ‘reverse’ test for the effect of the negative attrition between wave 
2 and wave 3 was conducted by setting wave 3 as the ‘baseline wave’ and including 
a binary variable for individuals who were interviewed in wave 3 but not in wave 2, 
as well as interactions of this variable with the other explanatory variables, into the 
regression results for wave 3.

The BGLW test results are presented in Table 5. They suggest that attrition had 
only a limited effect on the regression results: the null hypothesis of no attrition bias 
is supported, except for wave 1 to wave 2 attrition among men (at all conventional 
significance levels) and wave 2 to wave 3 attrition among women (at the 5% and 
10% significance levels, but not at the 1% level). (The complete results of the BGLW 
test are available from the authors.)

Conclusion

Health is a core constituent of an individual’s quality of life, and a key objective of 
empirical work on health is to document and investigate inequalities that differen-
tially limit people’s ability to participate meaningfully in society. However, its mul-
tifaceted nature makes it difficult to measure health at the level of the population.

Self-rated health (SRH) is “perhaps the most frequently used measure of health in 
the social sciences” (Denton et al., 2004: 2597) – it is often included in surveys that col-
lect a wide range of other information on individuals and the households in which they 
live; and as an individual assessment, SRH arguably comes closest, both conceptually 
and practically, to the broad definition of health used by the WHO (1948). Neverthe-
less, the subjective nature of the measure also undermines its credibility as a reliable 
indicator that can be compared across groups of individuals who may have different 
reporting styles, or different understandings of what constitutes good and bad health.

This study adds to a small but growing literature that investigates the reliabil-
ity of SRH in a developing country context. In contrast to many other studies, we 
tested for reporting heterogeneity in SRH through an analysis of longitudinal data 
for South Africa (collected in the National Income Dynamics Study), where we 

Table 5  BGLW test for attrition 
in regression models

Source: Own calculations using NIDS Waves 1 to 4

Men Women

Chi2 df p-value Chi2 df p-value

Wave 1–2 40.840 22.000 0.009 28.329 22.000 0.165
Wave 2–3 21.117 22.000 0.514 35.155 22.000 0.037
Wave 3–2 27.107 22.000 0.207 27.029 22.000 0.210
Wave 3–4 21.937 22.000 0.464 26.068 22.000 0.249
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implemented Kerkhofs and Lindeboom’s (1995) model using the random effects 
generalised ordered probit procedure subsequently developed by Pfarr et al. (2011).

An important advantage of the method we used is that it exposes differ-
ences in reporting behaviour in the form of both index and cut-point shifts, 
where an index shift reflects a parallel shift in the whole distribution of SRH 
responses, while the more distorting cut-point shift implies unequal spacing 
between response options, from the worst to the best. The use of longitudinal 
data allowed us to control for any unobserved individual heterogeneity, which 
could bias the analysis of reporting behaviour, and the comprehensive nature of 
the survey permitted the consideration of a wide array of observable factors that 
could influence health perceptions.

Our analysis focussed on gender differences in reporting on SRH, to assess 
whether patterns of reporting heterogeneity differed systematically between women 
and men, thereby compromising gender comparisons of morbidity that are based 
on subjective assessments. As is regularly documented across the world, women in 
South Africa provide significantly lower SRH reports than men. The estimations 
in this study identified that women’s reporting behaviour on SRH exhibited more 
variability and heterogeneity than that of men. This has also been documented in 
the international literature (Idler, 2003) and would be consistent with the argument 
that social factors have a stronger influence on women’s health perceptions than on 
men’s health perceptions.

However, the analysis did not find evidence that SRH overall, for either women or 
men, was compromised by distorting cut-point shifts in response options. Although 
the estimations identified several gender differences in reporting styles, these were 
mostly in the form of index shifts. The findings from this study therefore corrobo-
rate the reliability of SRH, even in the diverse South African context, especially in 
research based on panel data. Nonetheless, they also affirm the importance of testing 
for reporting heterogeneity by gender, particularly when gender differences in health 
are the focus of the research.

Notwithstanding the advantages of the method and the data analysed, there 
were also limitations to the study that must be acknowledged. First, to bench-
mark SRH when testing for reporting heterogeneity, models typically include a 
more objective health measure. The survey we analysed collected information to 
derive two indicators (the BMI and hypertension) which would provide objec-
tive benchmarks, but these indicators are compromised by measurement error and 
non-random patterns of missing data. Like other studies, we therefore relied on 
“quasi-objective” indicators based on individual self-reports to a series of ques-
tions. However, in contrast to other studies, we were not able to aggregate this 
information into a single index; rather to benchmark SRH, we included a range of 
covariates which captured health conditions, health behaviours, and healthcare uti-
lisation. Second, attrition affects the longitudinal data we analysed, although there 
was evidence of attrition bias in only one of the wave transitions, for both women 
and men. In the South African context, future research could also assess the reli-
ability of SRH for drawing comparisons between “population group” or “race”, 
to further probe whether sustained inequality in access to economic and health 
resources influences the formation of health perceptions.
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