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ABSTRACT

Gender Heterogeneity in Self-Reported
Hypertension®

We investigate the gender gap in hypertension misreporting using the French Constances
cohort. We show that false negative reporting of hypertension is more frequent among
men than among women, even after conditioning on a series of individual characteristics.
As a second step, we investigate the causes of the gender gap in hypertension misreporting.
We show that women go to the doctor more often than men do and that they have better
knowledge of their family medical history. Once these differences are taken into account,
the gender gap in false negative reporting of hypertension is reversed. This suggests
that information acquisition and healthcare utilisation are crucial ingredients in fighting
undiagnosed male hypertension.
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Introduction

There is evidence in the literature that self-reported health is subject to errors (Jones and
Wildman, 2008). When asked about their own health, individuals make reporting errors either
because of their comprehension of the survey questions asked or because of their expectations
about what good health means or because of their lack of knowledge of their true health status.
These errors systematically vary in a number of dimensions including education (Bago d’Uva
et al., 2011; Schneider et al., 2012), income (Etilé and Milcent, 2006) and age (Bago d’Uva
et al., 2008; Lindeboom and Van Doorslaer, 2004). Another striking dimension of heterogeneity
is gender: men tend to report better self-rated health than women, although their probability
of dying is higher than women’s throughout their life — see Oksuzyan et al. (2018) and Cambois
et al. (2011).

Men’s reporting behaviour is an issue for public health if they overstate their health status
because they are unaware that they are sick. This issue is particularly relevant in the case
of silent diseases which produce no clinically obvious symptoms or signs. Individuals may
then suffer from a pathology without being aware of it — at least in the first phases of the
disease. This is the case for diabetes but also osteoporosis, skin cancer, fatty liver disease, and
hypertension, for example. This unawareness may generate serious health consequences since
information on one’s health status has been shown to have a critical impact on treatment and
healthy behaviours - see Slade (2012) and Zhao et al. (2013).

In this paper, we study reporting errors concerning hypertension, one of the most widespread
chronic diseases in the world. According to the World Health Organisation, 20% of women and
25% of men had hypertension in 2015.1 Elevated blood pressure affected 1.13 billion individuals
worldwide at that date. In the USA, the prevalence of hypertension was even higher since 45%
of American adults were suffering from elevated blood pressure in 2017 (Lakshmi et al., 2020),
while nearly half a million deaths included hypertension as a primary or contributing cause in
2018, according to the Centers for Disease Control and Prevention (CDC, 2018).

Because, in the first stages of the disease, hypertension is essentially asymptomatic, many
individuals suffering from elevated blood pressure are unaware of their condition. Hypertension

awareness is however of crucial importance since, if diagnosed early enough, elevated blood

1See https://www.who.int/news-room /fact-sheets/detail /hypertension



pressure can be treated by changes in lifestyles (increasing exercise, stopping smoking, reducing
alcohol consumption) and diets (eating more fruits and vegetables, reducing salt and trans fats
intake). In contrast, if diagnosed later in the course of the disease, a medical treatment will
be necessary, while untreated hypertension can lead to severe complications including heart
attacks, heart failure, stroke, kidney damage as well as neurodegenerative disorders including
Alzheimer’s disease.

In this paper, we investigate the gender dimension of hypertension misreporting using the
French Constances Cohort. This cohort contains 186,501 individuals enrolled between 2012
and 2019 whom we observe upon enrolment. It has information on self-reported hypertension
as well as blood pressure as measured by a nurse. It also contains a wealth of individual
characteristics and extensive information on individuals’ personal and family medical history.
We first investigate the heterogeneity in hypertension reporting across gender. We find that
false negative reporting of hypertension - i.e. reporting not to suffer from hypertension while
doing so - is more frequent among men than among women, even after conditioning on a
number of individual characteristics such as age, obesity, education, occupation and income.
As a second step, we investigate the causes of the gender gap in hypertension misreporting.
We first show that the number of visits men made to their doctor in the three years prior
to inclusion is significantly smaller than for women. We show that men are also less aware
than women of their family medical history. To the extent that hypertension has a genetic
component and that doctors are more likely to test patients if they are aware that they are at
risk of hypertension, this reduces the probability that men’s blood pressure be measured. As
a matter of fact, when the number of doctor’s visits as well as parental health are controlled
for, the gender gap in false negative reporting of hypertension is reversed: men suffering from
hypertension turn out to be more likely to report their condition than women. This result is
consistent with the idea that, being objectively more at risk of hypertension, men get tested
more frequently than women, conditional on going to the doctor and letting her know about

their family medical history.



1 Previous Research and Contribution

Our paper relates to two strands of literature. The first one focuses on differences in health-
reporting behaviour across gender. The starting point of this literature is the observation
that women tend to report poorer health than men in many dimensions: disability, functional
limitations, depression - see Palacios-Cena et al. (2012), Oksuzyan et al. (2010) and Salk et al.
(2017).

Several explanations have been put forward to account for this gap. Case and Paxson
(2005) provide evidence that the incidence of non-acute disabling health troubles is larger
among women while lethal conditions are more frequent among men. Cambois et al. (2017)
suggest that the fact that women are more exposed to unskilled first jobs, current and past
inactivity and unemployment contributes to their excess depressive symptoms. They also find
that over-representation of current inactivity, past interruptions and downward career paths
among women contributes positively to their excess physical limitations. Other studies suggest
that social roles are crucial in explaining why women are disadvantaged as regards self-reported
health. Bambra et al. (2009) indeed suggest that tensions between the traditional roles of
women as wife and mother and the new pressures for women to work may account for their
lower levels of self-reported health, in particular in countries with traditional cultural norms and
hence little childcare support. An alternative explanation is that women would be more willing
to admit health problems (Caroli and Weber-Baghdiguian, 2016; Courtenay, 2000). However,
recent evidence provided by Oksuzyan et al. (2019) suggests that there is no robust gender
gap in health reporting, the main difference being between younger individuals who tend to
under-report good health and older ones who tend to over-report it, be they men or women.

In this paper, we consider gender heterogeneity in health-reporting behaviour regarding one
specific condition, i.e. hypertension. Our data allow us to compare self-reports with the results
of measurements made by a nurse, which is usually not done in the above-mentioned literature.
Researchers typically develop methods to assess the effect of gender on under or over-reporting of
good /bad health using only self-reported information (on self-rated health, chronic conditions,
functional limitations etc.) - see Jiirges (2007). In the present research we go one step further
and compare those self-reports to the results of more objective blood pressure measures. We

show that men consistently under-report their hypertension as compared to what is revealed



by blood pressure measurement. This is also the case for women but to a lesser extent.

Our research also relates to the literature on undiagnosed hypertension. Scholars in epi-
demiology have extensively studied the scope of undiagnosed hypertension in a wide array of
countries including the United States (Foti et al., 2019; Johnston et al., 2009), Canada (Leung
et al., 2020), France (Fenech et al., 2020), Australia, Finland, Germany, Ireland, Italy, Japan,
New Zealand, South Korea, Spain and the United Kingdom (NCD-RisC, 2019) but also South
Africa (Thomas et al., 2018), India (Anchala et al., 2014; Prenissl et al., 2019) and China (Lv
et al., 2018). They emphasise the importance of age, obesity, but also education and income as
factors associated with undiagnosed hypertension. Thomas et al. (2018) underline the impor-
tance of healthcare utilisation in hypertension awareness in South-Africa. In the present paper,
we show that it is also an important factor of the gender gap in false negative reporting of
hypertension in France. We add to this literature by emphasising that knowledge of one’s own
family medical history is also a key determinant of hypertension misreporting, in particular

among men.

2 Empirical Strategy

2.1 Objective and Subjective hypertension

We first estimate separately the probability that an individual reports and objectively suffers
from hypertension using a linear probability model. The probability of reporting hypertension

is modelled as:

yi1 = o + an M, + X0z + €1 (1)

where y;; is equal to 1 if the individual self-reports hypertension and 0 otherwise. M; is a
dummy variable equal to 1 if the individual is a male and 0 otherwise. Xj; is a vector of
individual-level controls and ¢;; the error term.

The probability of objectively suffering from hypertension is modelled as:

Yio = oo + a1 M; + X2 + € (2)



where ;o is equal to 1 if the individual objectively suffers from hypertension and 0 otherwise.
We report standard errors robust to heteroskedasticity given that the latter is inherent to linear
probability models.

To assess whether the difference in the point estimates on M; is significant or not across
self-reported and objective hypertension, we proceed in the following way. We define a new

variable ;s capturing either self-reported or objective hypertension:

Yis = Siyin + (1 — S) .0 (3)

where S; is a dummy variable which we set equal to 1 when the dependent variable is self-
reported hypertension (subscript s = 1 ) and to 0 when it is objective hypertension (subscript
s = 0). Thus doing, we generate two observations for each individual in our sample.

Plugging (1) and (2) into equation (3) yields:?

Yis = oo+ (10 — o) Si + o1 Mis + (01 — 1) Si X M5+ Xis o2+ Xis X Si(@t12 — 0o2) +uis (4)

We can then rewrite equation (4) as the following linear probability model:

Yis = Bo + B1Si + BaMis + 835; X Mis + XisBa + Xis X SiBs + s (5)

Given that we have duplicated individual observations, we report robust standard errors
that allow for clustering at the individual level.

In this setting, 8; captures the difference between the intercepts of equations (1) and (2). [,
captures the difference in objective hypertension (i.e. for S; = 0) between men and women. (3
is our coefficient of interest. It measures the difference in misreporting across women and men:
B3 < 0 hence implies that males under-report hypertension more than women do. It is identical
to the difference between «y; and «ag; in equations (1) and (2), but the advantage of estimating

this new model is that it allows us to test whether this difference is statistically significant.?

2Where uis = €0 + (€i1 — €i0)S;

3 Alternatively, we can also estimate equations (1) and (2) using a Seemingly Unrelated Regression model. Given that both
equations include identical explanatory variables, the corresponding generalised least squares is identical to equation-by-equation
ordinary least squares but it allows to obtain the estimated covariance between a1 and «g; that is necessary to draw inference
about the difference between the two coefficients. The test statistics provides similar results - see Greene (2018).



2.2 False Negative Reporting of Hypertension

The previous section investigates the difference in the prevalence of self-reported hypertension
versus objectively measured hypertension across gender. Since we are interested in the gender

difference in false negative reporting, we then estimate the following equation:

Fi = Qo + alMi + Xiaq + V; (6)

where Fj is a dummy variable equal to 1 if individual z does not report hypertension while
the measurement realised by a nurse indicates that she/he is hypertensive. It is equal to 0 if
the individual who objectively suffers from hypertension reports to do so.

However, estimates obtained with this specification are likely to suffer from selection bias
since reporting errors are observed only for individuals who are sick. In particular, we cannot
discard the hypothesis that the error term of equation (6), v;, is correlated with the error
term of the selection equation - i.e. equation (2) -, p;. In other words, conditional on the
regressors, the probability to suffer from hypertension could be correlated with the probability
to report (or not) hypertension. It is possible for example that individuals who are more at
risk of developing hypertension are also more likely to be checked often and thus less likely to
be unaware that they have hypertension once they have it, which means that the correlation
of the error terms would be negative. Alternatively, individuals who are more risk tolerant or
have a greater preference for the present might be more at risk of developing hypertension and
less likely to undertake preventive checks, which would imply a positive correlation between
the error terms.

To deal with selectivity issues, researchers sometimes jointly model the propensity for an
individual to be objectively ill and the propensity to misreport illness - see Van de Ven and
Van Praag (1981). While bivariate sample selection models with normal errors are theoretically
identified without any restriction on the regressors, they are close to unidentified, however,
if the same regressors are used in the outcome and the selection equation. Moreover, such
identification relies strongly on the distributional assumptions of the error terms. Therefore,
plausible estimation of a bivariate sample selection model of false negative reporting requires

that some variables affecting the probability of being objectively ill be excluded from the false



negatives equation. This exclusion restriction assumes that these variables only affect the
probability to suffer from hypertension while they would not have any direct effect on the
probability to misreport hypertension, conditional on having it. Johnston et al. (2009) suggest
using information on whether the individuals’ father and mother died from cardiovascular
diseases before or after 60 years old. In our data, we know whether parents suffer/suffered
from hypertension. However, including this variable in our analysis is likely to violate the
exclusion restriction assumption. Parental hypertension may indeed affect the probability that
individuals objectively suffer from hypertension but also the probability that they are aware of
it, if individuals with hypertensive medical history go more often to the doctor and/or doctors
are more likely to measure their blood pressure. In the absence of any good candidate for the
exclusion variable, we choose not to correct for selection bias in our estimates, keeping in mind

that this will have to be taken into account when interpreting our results.

3 Data

3.1 The Constances Cohort

Our data source is Constances, a large cohort recently set up by the French Institute for Medical
Research (INSERM ), meant to be representative of the French population aged 18-64 affiliated
with the National Health Insurance (Sécurité Sociale) - see Zins et al. (2015) and Ruiz et al.
(2016). Data collection started in 2012 and expanded over 8 years. The Constances cohort
covers 85% of the population, excluding farmers, self-employed individuals and undocumented
migrants. Participants are randomly selected and invited to undergo a health examination
at one of the 22 health-screening centres run by the National Health Insurance throughout
the country. Upon inclusion, a day-long baseline visit takes place during which rich medical
data are collected, based on blood, respiratory, physical, and cognitive tests. Respondents
are also asked to complete questionnaires regarding their health status, health behaviours,
socioeconomic characteristics, and occupational trajectories.* Finally, the Constances cohort is

matched to Social Security files so that, for each individual in the dataset, we have information

4Participants to the Constances cohort are invited every 5 years for a health examination during which their blood pressure
is measured. So, longitudinal information on objective hypertension is available in the data. However, the survey question on
self-reported hypertension being asked only upon inclusion, we cannot use the longitudinal dimension of the data and hence focus
on the information collected at the time of inclusion.



on her healthcare expenditure, including the number and type of doctor’s visits as well as all
medical treatments.

By 2019, Constances covered 186,794 individuals. Their geographical distribution matches
the national distribution of the health-screening centres where they have been recruited. Com-
pared with non-participants, participants were more likely to be females, aged 40 or more, be
out of the labor force, be in highly-skilled occupations when employed, earn above-average in-
come, have regular medical check-ups, and not to suffer from any chronic health problem. The
Constances study was approved by bodies regulating ethical data collection in France®, and all

participants signed a written consent.

3.2 Variables and Descriptive Statistics

The cohort has information on self-assessed health and unusually rich information on more ob-
jective health measures, including blood pressure, BMI, waist and hip size, vision and audition.
Information on self-reported hypertension was obtained from answers to the following question
asked by a medical doctor: "Have you ever been diagnosed with high blood pressure?". Ob-
jective blood pressure was measured by a nurse. Three measurements were made: one on each
arm, one minute apart, and a third one on the "reference arm", i.e. the arm with the highest
blood pressure. In the original dataset provided by the Constances team, both measures made
on the reference arm are averaged and individuals are classified as objectively suffering from
hypertension if their systolic blood pressure is higher than 140 mmHg or their diastolic blood
pressure is higher than 90 mmHg or if they have been dispensed at least one antihypertensive
medication in the 6 months preceding the survey. Consistent with the notations defined in
Section 2, people were then coded as having 3,0 = 1 if they had objective hypertension and
yio = 0 otherwise. Individuals reporting that they had been diagnosed with hypertension were
considered as self-reporting hypertension. They were coded as having y;; = 1, while individuals
not reporting hypertension were coded as having y;; = 0. As standard in the literature in
epidemiology - see, for example Menke et al. (2015) and Geiss et al. (2018) -, in the original
Constances data, individuals reporting that they had hypertension (y;; = 1) but whose blood

pressure was found to be normal and who were not under treatment at the time of the survey

5Comité Consultatif pour le Traitement des Informations Relatives a la Santé (CCTIRS) and Commission Nationale Informatique
et Liberté (CNIL).



were recoded as having objective hypertension (y;o = 1). This is motivated by the fact that,
in the early stages of the disease, hypertension can be treated by changing health behaviours
only, without taking any medication.

The Constances cohort also provides information on a number of individual characteristics
such as age, marital status, education (5 classes), income (7 classes), employment status as
well as the health-screening centre in which the individual has been invited. We use these as
controls in our main regressions, along with a dummy variable indicating whether the individual
is obese (i.e. has BMI equal to or greater than 30).

We exclude pregnant women from our analysis since we do not want our results to be driven
by temporary gestational hypertension. We also exclude individuals who are below age 25
and those for whom information on either subjective or objective hypertension, or individual
characteristics is missing. Our final sample contains 120,712 individuals.

Table 1 provides descriptive statistics for hypertension in France from the Constances data.
The prevalence of objective hypertension is 31.7% in the entire population. This proportion is
higher for men (40.2%) than for women (23.9%). Interestingly, the difference between objective
and subjective hypertension is higher for men. This finding is consistent with the fact that the
proportion of false negatives turns out to be higher for men (64.2%) than for women (55.9%) -
see Table 1. Overall, the proportion of individuals who do not report high blood pressure while
having it is large (61%).5

Appendix Table Al provides information on the differences across men and women with
regard to the number of doctor’s visits over the 3 years prior to inclusion, along with individ-
ual characteristics such as age, marital status, highest diploma, income, employment status,
whether the individual is obese, the year when respondents were surveyed and the health-
screening centre they were enrolled in. Interestingly, we see that women go much more to the
doctor than men do with, on average, 6.8 visits per year as compared to only 4.7 for men. The
same pattern holds when considering only visits to the GP’s with a yearly average of 4.2 for

women as compared to 3.3 for men.

6This is consistent with Fenech et al. (2020) who find that only 37.5% of individuals with elevated blood pressure are aware of
it, using an earlier version of the Constances cohort.
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4 Results

We first estimate separately the probability of suffering from and reporting hypertension - see
equations (1) and (2). Results in Table 2 show that men have a higher probability of being
hypertensive and of reporting hypertension than women. However, the gender difference in self-
reported hypertension is much lower (+2.9 percentage points when estimated with controls)
than the difference in objective hypertension (+14.4 percentage points), thus suggesting that
men tend to under-report hypertension more than women do.”

To check whether this difference across gender is significant at conventional levels, we esti-
mate equation (5). The coefficient of the interaction term (f53) indeed captures the difference
between subjective and objective hypertension across genders. As shown in Table 3, the corre-
sponding point estimate is as large as —0.115 when estimated with controls. As expected, this
value is the exactly same as the difference in point estimates between columns (3) and (4) of
Table 2. With a standard error of 0.002, this difference turns out to be significant at the 1%
level, confirming that men under-report hypertension more than women do.

We then estimate the probability for an individual to report not to be hypertensive, condi-
tional on suffering from hypertension, i.e. false negative reporting. Results in Table 4 show that
men have a higher probability to report false negatives than women (+8.3 and +5.2 percentage
points respectively, when estimated without and with controls). The detailed regression results
are provided in Appendix Table A3. False negative reporting tends to decrease with age and it
is higher for individuals in the highest education and income categories. These results may seem
counterintuitive, but they are in fact consistent with the idea that individuals who are more
at risk of hypertension are more tested and hence more frequently detected than individuals
with a lower objective risk. As a matter of fact, Appendix Table A2 shows that the probability
of suffering from objective hypertension increases with age (since individuals in our sample all
lie on the upward sloping branch of the parabola) and is higher at low levels of education and
income. Results in Appendix Table A3 confirm that those individuals are more aware of their

condition, probably because doctors tend to test them more.

"Detailed regression results are presented in Appendix Table A2.

11



5 Mechanisms

In this section we investigate the reasons why women have a lower probability than men to
report false negatives.

A first reason may be that women are more likely to be diagnosed since they go to the doctor
more often than men do, as suggested by our descriptive statistics - see Appendix Table Al.
To check that this difference is significant at conventional levels and robust to controlling for
individual characteristics, we re-estimate equation (1) with the number of doctor’s visits as the
dependent variable. As evidenced in Table 5, the difference in the total number of doctor’s
visits as well as in the number of visits to the GP’s across gender is significant at the 1% level,
whether or not our standard control variables are included in the regression. To gauge to what
extent this gender gap in healthcare utilisation may account for the difference in false reporting
of hypertension across men and women, we re-estimate equation (6) including the number of
doctor’s visits as an additional control. Column (1) of Table 6 reports the baseline result
already presented in Table 4 - column (2): the gender gap in false negative reporting is as large
as 5.2 percentage points when only individual characteristics are included in the regression.
When adding the total number of doctor’s visits (resp. the number of visits to the GP’s),
this gap goes down to 2.3 and 2.1 percentage points respectively, although still significant at
the 1% level. This suggests that one important reason why men who suffer from hypertension
under-report it more than women do is because they go to the doctor less often and hence have
fewer opportunities of being diagnosed.

Given that hypertension has a genetic component, another reason why hypertensive women
may have a lower probability of reporting false negatives could be that they have more informa-
tion than men about their family medical history. This is plausible since women tend to be in
charge of elderly parents: as emphasised by Norton (2000), beyond spouses, and in particular
wives, "The other most common informal caregiver is a child, usually a daughter". If women
have closer contacts with their parents than men, they are more likely to know whether the
former suffer (or suffered) from hypertension. They are therefore more likely to discuss the
matter with their doctor during a visit and hence have their blood pressure measured and be
diagnosed. In the Constances questionnaire, respondents are asked to report whether their

father and mother suffer/suffered from a number of health conditions including hypertension,
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diabetes, stroke, asthma and angina pectoris. We use these as dependent variables and regress
each of them on respondents’ individual characteristics including gender. As evidenced in Table
7, whatever the health condition we consider, women’s parents appear to be in poorer health
than men’s parents. However, once controlled for children’s age, women’s parents have, a priori,
no reason to be so. So, we interpret our findings as suggesting that women have better infor-
mation than men do about their parents’ health so that they are more likely to have accurate
information about their own medical history. To assess whether this difference across gender
contributes to explaining the gender gap in hypertension false negative reporting, we include
parental health conditions as an additional control when estimating equation (6). The results
are presented in column (4) of Table 6. When family medical history is controlled for, the
gender gap in false negative reports goes down from 5.2 to 1.4 percentage point, still significant
at the 1% level though.

Interestingly, if we control both for the number of doctor’s visits and for parental health, the
gender gap in hypertension false negative reporting is reversed: men suffering from hypertension
have a higher probability than hypertensive women to report that they have high blood pressure,
with the difference across gender being significant at least at the 5% level - see Table 6 - columns
(5) and (6). This result suggests that the fact that men are more likely to report false negatives,
as estimated in Table 4, is entirely due to the fact that men go to the doctor less often than
women and that they are less aware of their medical history. As a consequence they have
fewer opportunities to get their blood pressure measured, all the more that they are less likely
to mention their medical history to their doctor. Once controlled for these differences across
gender, men turn out to be more accurate than women in their report of hypertension. This is
consistent with the idea that, being objectively more at risk than women, men get tested more
systematically once they go and see a doctor and this doctor knows that they have a family

history of high blood pressure.

6 Discussion

In this paper we have shown that misreporting of hypertension is more widespread among men
than among women. The evidence we provide is twofold. When estimating the probabilities

of suffering from objective and self-reported hypertension separately on our full sample of
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individuals, we find that men both suffer more from and report more high blood pressure but
that the gender gap is larger for objective than for self-reported hypertension. Moreover, among
individuals with high blood pressure, the fraction of those who report not to be hypertensive is
larger among men than among women. This suggests that men are more likely to report false
negatives than women.

As a second step, we investigate the causes of the gender gap in hypertension misreporting.
We first show that men go to the doctor less often than women. We also provide evidence
suggestive of the fact that they are less aware of their family medical history than women. As
a consequence, they may be less likely to mention this history to their doctor, thus further
reducing the probability that their blood pressure be measured. Consistent with this inter-
pretation, we find that once controlling for the number of doctor’s visits over the three years
prior to inclusion as well as parental health, men suffering from hypertension are less likely to
under-report their condition than women. These findings suggest that getting men to pay more
attention to their medical history and invest more in healthcare would be crucial to reduce
their undiagnosed hypertension.

The fact that, overall, men are more likely to be unaware than women that they are hy-
pertensive is a problem for public policy to the extent that unawareness negatively affects
individuals’ healthy behaviours. This can be documented with the Constances cohort. As a
crude test, we consider the population of individuals with high blood pressure (hence suffering
from objective hypertension). On this subsample, we investigate whether false negative report-
ing of hypertension has any effect on the probability that individuals be on diet.® We also
consider whether false negative reporting affects their salt intake,” as well as the probability
that they smoke and consume any alcohol since these are not recommended when one has high
blood pressure. Finally, we also investigate the correlation between false negative reporting
of hypertension and physical activity since practising sport is strongly recommended to keep

1.19 The raw correlations between false negative reporting and our

blood pressure under contro
various outcomes suggest that individuals who suffer from elevated blood pressure without be-

ing aware of it have less healthy behaviours than individuals who are aware of their condition

8Individuals are considered to be on diet when they answer "Yes" to the following question: "Are you currently on diet?".

98alt intake is considered to be high if individuals answer the following question positively: "Do you like to eat very salty food
or do you re-salt your food before tasting it?".

10Individuals are considered to practice physical activity if they report practising sport regularly for at least 2 hours a week in
the past 12 months.
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- see the upper panel of Table A4. The former are indeed less likely to be on diet, they con-
sume more salt, are more likely to smoke and consume alcohol and they are less likely to be
physically active than hypertensive individuals who know that they have high blood pressure.
When controlling for individual characteristics, the point estimates on the false negative report
variable remain correctly signed for all outcomes - see the lower Panel of Table A4 -. However,
they are significant at conventional levels only for diet and alcohol consumption.

These findings suggest that running awareness campaigns among men to convince them to
pay more attention to health and prevention issues would be crucial to reduce the prevalence of
undiagnosed hypertension among them as well as the inappropriate health-related behaviours

that this generates.
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Table 1: Prevalence of Self-reported and Objective Hypertension by Gender

All Males Females T-test
(1) (2) (3) (4)

Objective hypertension 0.317 0.402 0.239 0.16%**
Subjective hypertension 0.124 0.144 0.105 0.04***
False Negative Reporting  0.610 0.642 0.559 0.08%**
N 120,712 58,011 62,701 120,712

Note: ***Statistically significant at the 1% level; ** at the 5% level; * at the 10%
level. Columns (2) and (3) report the mean prevalence for males and females,
respectively. Column (4) reports the test for equal means. False negative reporting
corresponds to a situation in which individuals objectively suffer from hypertension
while not reporting to do so.

Table 2: Self-reported and Objective Hypertension

Self-reported Objective Self-reported Objective
hypertension hypertension hypertension hypertension

(1) (2) (3) 4)

Man 0.038%** 0.163%** 0.029*** 0.144***
(0.002) (0.003) (0.002) (0.002)
Controls No No Yes Yes
R? 0.003 0.031 0.155 0.245
N 120,712 120,712 120,712 120,712

Note: Columns (1) and (3) provide estimates of equation (1). Columns (2) and (4)
provide estimates of equation (2). Control variables include age, age squared, a dummy
variable for obesity, marital status, full-time and part-time employment, highest diploma
(5 classes), income (7 classes), a dummy variable for the health-screening centre indi-
viduals were enrolled in and year dummies. Robust standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.

Table 3: Double Sample Model — Hypertension

Probability of hypertension Probability of hypertension

(1) (2)

Subjective hypertension -0.134%%%* -0.030
(0.001) (0.027)
Man 0.163%** 0.144%**
(0.003) (0.002)
Subjective hypertension x Man -0.124%** -0.115%**
(0.002) (0.002)
Controls No Yes
R? 0.075 0.258
N 941,424 241,424

Note: This table provides estimates of equation (5). Control variables include age, age squared, a dummy
variable for obesity, marital status, full-time and part-time employment, highest diploma (5 classes), income (7
classes), a dummy variable for the health-screening centre individuals were enrolled in and year dummies. In
col (2), interaction terms between the previous controls and Subjective hypertension are included. Standard
errors are clustered at the individual level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4: False Negative Reporting

False Negative
Reporting

(1)

False Negative
Reporting

(2)

Conditional on suffering from hypertension

Man 0.083*** 0.052%**
(0.005) (0.005)
Controls No Yes
R? 0.007 0.093
N 38,287 38,287

Note: This table provides estimates of equation (6). Control variables

include age, age

squared, a dummy variable for obesity, marital status, full-time and part-time employment,
highest diploma (5 classes), income (7 classes), a dummy variable for the health-screening
centre individuals were enrolled in and year dummies. Robust standard errors in parentheses.

*** p<0.01, ** p<0.05, * p<0.1.

Table 5: Number of Doctor’s Visits

Total number of doctor’s visits

(1) (2) (3)

Number of visits to the GP

(4)

Man -6.548*** -6.431%** -2.851%** -2.936***
(0.093) (0.094) (0.055) (0.054)
Controls No Yes No Yes
R? 0.039 0.098 0.021 0.138
N 120,712 120,712 120,712 120,712

Note: This table provides estimates of equation (1) with the number of doctor’s visits as
the dependent variable. Control variables include age, age squared, a dummy variable for
obesity, marital status, full-time and part-time employment, highest diploma (5 classes),

income (7 classes), a dummy variable for the health-screening centre and
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 6: False Negative Reporting - Mechanisms

False Negative Reporting

0 2) (3) (4) (5) (6)
Man 0.052***  (,023*** 0.021*** 0.014*** -0.012**  -0.013%**
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
Total number of doctor’s visits -0.005%** -0.005%**
(0.000) (0.000)
Number of GP visits -0.010%** -0.010%**
(0.000) (0.000)
Father’s Diabetes 0.020** 0.021%**  0.022%**
(0.008) (0.008) (0.008)
Father’s Stroke -0.009 -0.008 -0.006
(0.009)  (0.009)  (0.009)
Father’s Hypertension -0.189***  .(0.184***  .(.181***
(0.006) (0.006) (0.006)
Father’s Asthma 0.002 0.007 0.010
(0.019) (0.019) (0.019)
Father’s Angina -0.012 -0.011 -0.011
(0.012)  (0.012)  (0.012)
Mother’s Diabetes -0.009 -0.007 -0.005
(0.008) (0.008) (0.008)
Mother’s Stroke 0.009 0.011 0.012
(0.010)  (0.009)  (0.009)
Mother’s Hypertension -0.184%**  _0.181***  -(.178***
(0.005) (0.005) (0.005)
Mother’s Asthma 0.008 0.012 0.012
(0.018) (0.018) (0.017)
Mother’s Angina 0.030* 0.029* 0.031**
(0.015)  (0.015)  (0.015)
R? 0.093 0.118 0.134 0.149 0.171 0.186
N 38,287 38,287 38,287 38,287 38,287 38,287

Note: This table provides estimates of equation (6). Control variables include age, age squared, a dummy variable for obesity,
marital status, full-time and part-time employment, highest diploma (5 classes), income (7 classes), a dummy variable for the
health-screening centre individuals were enrolled in and year dummies. Robust standard errors in parentheses. *** p<0.01,

** p<0.05, * p<0.1.
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Table 7: Parents’ Health Conditions

Hypertension  Diabetes Stroke Asthma Angina

pectoris
(1) (2) (3) (4) (5)
Mother’s Health Condition
Man -0.075%** -0.006***  -0.011***  _0.005%**  -0.008***
(0.002) (0.002) (0.001) (0.001) (0.001)
Controls No No No No No
R? 0.008 0.000 0.001 0.000 0.001
N 120,712 120,712 120,712 120,712 120,712
Man -0.076%** -0.010%*%%  -0.012%**  _0.005*%**  -0.009***
(0.025) (0.021) (0.022) (0.008) (0.012)
Controls Yes Yes Yes Yes Yes
R? 0.025 0.021 0.022 0.008 0.012
N 120,712 120,712 120,712 120,712 120,712
Father’s Health Condition
Man -0.039%** -0.010%**  -0.005***  -0.004*** -0.003***
(0.002) (0.002) (0.001) (0.001) (0.001)
Controls No No No No No
R? 0.003 0.000 0.000 0.000 0.000
N 120,712 120,712 120,712 120,712 120,712
Man -0.038%*** -0.011%%%  -0.006***  -0.004***  -0.004***
(0.002) (0.002) (0.001) (0.001) (0.001)
Controls Yes Yes Yes Yes Yes
R? 0.008 0.008 0.014 0.007 0.007
N 120,712 120,712 120,712 120,712 120,712

Note: This table provides estimates of equation (1) with hypertension, diabetes, stroke,
asthma and angina pectoris respectively, as the dependent variable. Control variables
include age, age squared, a dummy variable for obesity, marital status, full-time and
part-time employment, highest diploma (5 classes), income (7 classes), a dummy vari-
able for the health-screening centre individuals were enrolled in and year dummies.
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Appendix

Table Al: Descriptive Statistics

Total number of doctor’s visits
Number of visits to the GP’s

Living with a partner

Age
Obesity

Highest diploma:

No diploma

Lower-secondary general education
Lower-secondary professional education
High-school diploma

Tertiary education

Income category:

Less than 450 Euros

Between 450 and 1,000 Euros
Between 1,000 and 1,500 Euros
Between 1,500 and 2,100 Euros
Between 2,100 and 2,800 Euros
Between 2,800 and 4,200 Euros
More than 4,200 Euros

Don’t know

Refuse to answer

Employment status:
Not in employment
Full time
Part time

Year of the survey:
2012
2013
2014
2015
2016
2017
2018
2019

All Males Females T-test
O G )
17.355 13.954 20.502 -6.55***
11.311  9.830 12.682 -2.85***
0.751 0.784 0.720 0.06***
48.416 48.846  48.018  0.83***
0.128 0.131 0.124 0.01***
0.029 0.033 0.026 0.017
0.059 0.053 0.063  -0.01**
0.173 0.210 0.139 0.07***
0.154 0.148 0.160  -0.01**
0.584 0.555 0.612  -0.06***
0.004 0.005 0.003 0.00***
0.029 0.028 0.031 -0.00**
0.065 0.056 0.073  -0.02**
0.110 0.099 0.121  -0.02***
0.154 0.148 0.160  -0.01**
0.310 0.314 0.305 0.01***
0.280 0.307 0.255 0.05***
0.005 0.004 0.006  -0.00***
0.042 0.038 0.045  -0.01**
0.293 0.296 0.290 0.01*
0.597 0.662 0.537 0.12%*
0.110 0.042 0.173  -0.13**
0.052 0.050 0.055  -0.00***
0.123 0.118 0.127  -0.01***
0.155 0.158 0.152 0.01*
0.178 0.180 0.176 0.00
0.206 0.212 0.200 0.01%
0.214 0.209 0.218  -0.01***
0.072 0.073 0.071 0.00
0.001 0.001 0.000 0.00

Continues on next page
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— continued from previous page

All Males Females T-test

H @B @
Health-screening centre
Angouléme 0.037 0.034 0.039  -0.00***
Auxerre 0.014 0.013 0.015 -0.00*
Bordeaux 0.062 0.062 0.062 -0.00
Le Mans 0.020 0.019 0.021 -0.00*
Lille 0.020 0.021 0.020 0.00
Lyon 0.022 0.022 0.022 -0.00
Marseille 0.071 0.072 0.071 0.00
Nancy 0.067 0.068 0.066 0.00
Nimes 0.047 0.047 0.047 0.00
Orléans 0.067 0.071 0.064 0.01***
Paris-CPAM 0.031 0.030 0.031 -0.00
Paris-IPC 0.037 0.036 0.037 -0.00
Pau 0.102 0.105 0.101 0.00*
Poitiers 0.064 0.064 0.064 -0.00
Rennes 0.046 0.047 0.045 0.00
Saint-Brieuc 0.032 0.032 0.032 -0.00
Saint-Nagzaire 0.047 0.045 0.048 -0.00
Toulouse 0.060 0.057 0.063  -0.01**
Tours - La Riche 0.032 0.033 0.031 0.00
N 120,712 58,011 62,701 120,712
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Table A2: Objective versus self-reported hypertension - Detailed Regression Results

Self-reported Objective Self-reported Objective
hypertension hypertension hypertension hypertension
1) 2) 3) (4)
Man 0.038%** 0.163%** 0.029%** 0.144%**
(0.002) (0.003) (0.002) (0.002)
Living with a partner 0.018*** 0.022%***
(0.003) (0.003)
Age -0.015%** -0.016%**
(0.001) (0.001)
Age? /100 0.023*** 0.031***
(0.001) (0.001)
Obesity 0.171%** 0.219%**
(0.004) (0.004)
Highest diploma (ref: no diploma):
Lower-secondary general education -0.014* -0.021°**
(0.008) (0.009)
Lower-secondary professional education -0.018%* -0.027#%*
(0.007) (0.008)
High-school diploma -0.032%** -0.051%**
(0.007) (0.008)
Tertiary education -0.041*** -0.080%***
(0.007) (0.008)
Income category (ref: Less than 450 Euros):
Between 450 and 1,000 Euros -0.016 -0.062%**
(0.017) (0.022)
Between 1,000 and 1,500 Euros -0.025 -0.063%**
(0.016) (0.021)
Between 1,500 and 2,100 Euros -0.020 -0.063***
(0.016) (0.021)
Between 2,100 and 2,800 Euros -0.031* -0.071%**
(0.016) (0.021)
Between 2,800 and 4,200 Euros -0.033%* -0.078%**
(0.016) (0.021)
More than 4,200 Euros -0.047%%* -0.098%**
(0.016) (0.021)
Don’t know -0.048%** -0.076%**
(0.018) (0.025)
Refuse to answer -0.036%* -0.071%**
(0.017) (0.021)
Employment status (ref: not in employment):
Full time -0.008%** -0.006
(0.003) (0.004)
Part time -0.004 -0.012%*
(0.004) (0.005)
Year dummies No No Yes Yes
Health-screening centre dummies No No Yes Yes
R? 0.003 0.031 0.155 0.245
N 120,712 120,712 120,712 120,712

Note: Columns (1) and (3) provide estimates of equation (1). Columns (2) and (4) provide estimates of equation (2).Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A3: False Negative Reporting - Detailed Regression Results

False Negative

False Negative

Reporting Reporting
1) (2)
Man 0.083*** 0.052%**
(0.005) (0.005)
Living with a partner -0.017%*
(0.007)
Age -0.007***
(0.002)
Age? /100 -0.002
(0.002)
Obesity -0.176%**
(0.006)
Highest diploma (ref: no diploma):
Lower-secondary general education 0.015
(0.014)
Lower-secondary professional education 0.010
(0.013)
High-school diploma 0.013
(0.013)
Tertiary education 0.024*
(0.013)
Income category (ref: Less than 450 Euros):
Between 450 and 1,000 Euros -0.001
(0.036)
Between 1,000 and 1,500 Euros 0.039
(0.035)
Between 1,500 and 2,100 Euros 0.022
(0.034)
Between 2,100 and 2,800 Euros 0.042
(0.034)
Between 2,800 and 4,200 Euros 0.041
(0.034)
More than 4,200 Euros 0.061%*
(0.035)
Don’t know 0.088*
(0.048)
Refuse to answer 0.056
(0.036)
Employment status (ref: not in employment):
Full time 0.012*
(0.007)
Part time -0.012
(0.010)
R? 0.007 0.093
N 38,287 38,287

Note: This table provides estimates of equation (6). Robust standard errors in parentheses.

% p<0.01, ¥* p<0.05, * p<0.1.
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Table A4: False Negative Reporting of Hypertension and Healthy Behaviours

Diet Salt Smoking Alcohol Physical
consumption  activity
(1) @  © (4) (5)
False Negative Reporting -0.066***  0.011**  0.034*** 0.020%*** -0.015*
(0.004)  (0.004)  (0.004) (0.004) (0.008)
Controls No No No No No
R? 0.010 0.000 0.002 0.001 0.000
N 34,391 26,436 36,797 33,717 18,173
False Negative Reporting -0.051*%**  0.003 0.005 0.011%** 0.007
(0.004) (0.005)  (0.004) (0.004) (0.008)
Controls Yes Yes Yes Yes Yes
R? 0.029 0.019 0.056 0.045 0.031
N 34,391 26,436 36,797 33,717 18,173

Note: Control variables include age, age squared, a dummy variable for obesity, marital status, full-
time and part-time employment, highest diploma (5 classes), income (7 classes), a dummy variable for
the health-screening centre individuals were enrolled in and year dummies. Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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