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Table 3. Average effect of enrolment in the Seguro Popular in terms of diabetes treatment and control, Mexico, 2006°

Outcome variable Mean Unmatched Matched
Seguro  Uninsured Unmatched tvalue P-value Matched ATT®  tvalue  P-value
Popular difference” (95% CI)
Health care access outcome
Regular use of any blood 0.809 0.754 0.055 2.300 e 0.095 2.626
glucose control test" (0.020-0.161)
No. of insulin users 0.0415 0.0479 —0.0064 -0.504 NS 0.001 0.066 NS
(—0.032-0.034)
No. of insulin shots per week 12.6 8.99 3.600 2.922 e 3.133 1.988 *
among insulin users (0.04-6.22)
No. of blood sugar control tests 1.02 0.87 0.144 0.825 NS 0.142 2.371 e
per month (0.024-0.260)
Four or more physician visits 0.918 0.811 0.107 4,795 e 0.093 3.019 i
per year (0.032-0.154)
Biological outcome
Proportion of diabetics with 0.089 0.074 0.015 0.624 NS 0.056 2.316 e
appropriate glucose control® (0.009-0.103)
Proportion of diabetics with 0.367 0.462 —-0.095 -2.122 o -0.175 -3.159 o

very poor glucose control’

(~0.285-0.065)

**P < 0.05; **P < 0.01, using ttests, of mean differences between treatment and control (unmatched and matched) groups.
ATT, average treatment effect on the treated; Cl, confidence interval; NS, not significant.

2 The data are not weighted.

b This is the raw difference between unmatched samples, or the difference between the mean observed in Seguro Popular enrollees and the mean observed in the

uninsured population.

¢ The ATT is based on the differences in mean outcome for propensity-score-matched individuals using nearest neighbour matching.

¢ Tests may include urine or capillary blood reactive strips, blood glucose, or glycosylated haemoglobin (HbA1c).

¢ Appropriate glucose control (HbA1c < 7%) compared with poor glucose control (HbA1c > 7%).
" Very poor glucose control (HbA1c > 12%) compared with normal and poor glucose control (HbA1c < 12%).

urine and capillary blood reactive strips)
and more blood glucose control tests
per month. After propensity matching,
these differences became significant.
The proportion of adults with diabetes
who were under insulin treatment was
similar between groups, and matched
differences were not significant. How-
ever, among adults who used insulin,
those enrolled in the Seguro Popular
received, on average, 3.13 more insulin
injections per week than those without
insurance. Uninsured insulin users re-
ceived a median of seven insulin injec-
tions per week (probably one injection
per day), while insured insulin users
received a median of 14 insulin injec-
tions per week (probably two injections
per day). In addition, those enrolled
in the Seguro Popular had more blood
glucose tests per month and a greater
likelihood of having visited a physician
four times or more per year.

Finally, Seguro Popular enrolees
had appropriate glucose control, based
on HbAlc levels, in greater propor-
tion than uninsured patients (8.9%
versus 7.4%, respectively). Conversely,
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uninsured patients had very poor glu-
cose control in greater proportion than
Seguro Popular enrolees (46.2% versus
36.7%, respectively). On the basis of
propensity score matching, the average
treatment effect was an increase of 5.6
percentage points in those with appro-
priate control and a decrease of 17.5
percentage points in those with very
poor glucose control. These differences
are of obvious clinical importance.

In sensitivity analyses, we examined
whether the number of physicians,
nurses or health units per 1000 popula-
tion altered the model in terms of the
regular use of some type of blood glu-
cose control test. After adjustment for
Seguro Popular enrolment, no odds ratio
(OR) showed statistical significance.
However, the interaction term that
showed a greater availability of physi-
cians among Seguro Popular enrolees
was significant and positive. People
insured through the Seguro Popular
and who lived in municipalities with
an above-median number of physicians
per 1000 population had considerably
higher odds of regularly using any glu-

cose control test (OR: 15.85; z-statistic:
2.62).

We then analysed the interaction
between the number of physicians,
nurses and health units per 1000
population and the “very poor glucose
control” indicator. Municipalities with
more health units per 1000 popula-
tion had a greater likelihood of being
the place of residence of those with
“very poor glucose control” (OR: 3.17;
z-statistic: 2.08). Similarly, Seguro Popu-
lar enrolees and people living in areas
with more nurses per 1000 population
had a greater likelihood of not having
“very poor glucose control” (OR: 4.59;
z-statistic: 1.75).

Sensitivity analyses showed that
the association between potential con-
founders (BMI as proxy for lifestyle
and time since diabetes first diagnosed)
and health-care outcomes was not
significant. Such confounders were sig-
nificantly associated with the biologi-
cal outcomes but did not substantially
modify the results presented already.
The additional covariates showed no sig-
nificance in the propensity score model.

Bull World Health Organ 2009;87:512-519 | doi10.2471/BLT.08.053256



Sandra G Sosa-Rubi et al.

Discussion

The findings of this study suggest that
the Seguro Popular has improved both
access to health services and biological
health outcomes among adults with
diabetes. Over the past 20 years, various
countries in Latin America — Argentina,
Brazil, Chile and Colombia — have
implemented health insurance reform
to improve the coverage of marginal-
ized groups.” The current study dem-
onstrates the success of an insurance
programme targeted to the poor in
Mexico. Its results may be relevant for
other populations living in a similar
socioeconomic setting and may help to
shape programmes for improving ac-
cess to health services and health status
among the poor.

Although adults with diabetes who
were Seguro Popular enrolees had better
access to health care and better blood
glucose level control, the effect of en-
rolment on biological outcomes was
modest: a large proportion of both the
insured and uninsured remained in the
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“very poor glucose control” category. It
is too early to determine whether the
Seguro Popular will reduce premature
deaths from the chronic complications
of diabetes, but continued emphasis on
quality of care and treatment will be
necessary to meet this long-term goal.

Limitations

This study has limitations. It is cross-
sectional, hence it captures only a single
point in time. Responses to questions
about the past are subject to recall bias.
Furthermore, self-reported outcomes,
such as the number of visits to a phy-
sician, are subject to reporting bias.
The biological tests performed provide
more objective measures. Although
we controlled for many variables that
influence insurance choice (including
age, sex, marital status and residential
region), other factors (e.g. genetic or
environmental) could also make an
individual more prone to diabetes and
less likely to enrol in the Seguro Popu-
lar. We also assumed (as is common in
studies with propensity score matching)

that unobservable components could
be ignored.

Health insurance for the poor is
a relatively new concept and its effect
has not been widely evaluated yet. The
results provided here are among the
very few based on an assessment of
individual health status indicators. As
the Seguro Popular programme is quite
new, these are early results; effects over
the longer term should be the subject
of future research. M
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Résumeé

Traitement des diabétes et lutte contre ces maladies : effet de la couverture par I’'assurance santé publique de

la population pauvre du Mexique

Objectif Analyser I'effet de la couverture par le schéma d’assurance
santé publique appelé Seguro Popular (Assurance du peuple) sur
I'acces aux ressources de santé, au traitement et au controle de la
glycémie pour les adultes pauvres et diabétiques du Mexique.
Méthodes Nous avons analysé des données transversales
provenant de I'Enquéte nationale sur la santé et la nutrition de 2006
et comparé I'acces aux soins de santé et les résultats biologiques,
notamment les taux d’hémoglobine glyquée (HbA1c), chez des
adultes diabétiques bénéficiant de Seguro Popular (groupe traité)
et chez des adultes diabétiques dépourvus d’assurance santé
(groupe témoin). On a fait appel a I'appariement par scores de
propension standard pour constituer un groupe témoin hautement
comparable.

Résultats Les adultes diabétiques bénéficiant de Seguro Popular
disposaient d'un acces significativement plus important que les
adultes comparables non assurés a certains types de controles de
la glycémie (différence de 9,5 points de pourcentage ; intervalle
de confiance a 95 %, IC : 2,4-16,6) et aux injections d’insuline
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(3,13 de plus par semaine ; IC a 95 % : 0,04-6,22). Les individus
assurés avaient une probabilité significativement plus élevée de
présenter une glycémie correctement contrélée (HbA1c <7 %)
que leurs homologues non assurés (différence de 5,6 points de
pourcentage ; IC a 95 % : 0,9-10,3). On a relevé une proportion
significativement plus faible d’adultes présentant un controle de
la glycémie tres insatisfaisant (HbA1c > 12 %) dans le groupe
assuré que dans le groupe non assuré (différence de 17,5 points
de pourcentage ; IC a 95 % : 6,5-28,5).

Conclusion L'assurance Seguro Popular semble avoir amélioré
I'acces aux soins de santé et au contréle de la glycémie pour les
adultes pauvres et diabétiques du Mexique et pourrait avoir eu un
effet positif sur 1a prise en charge d’autres maladies chroniques.
Néanmoins, ses effets a long terme restent & démontrer. Si ces
résultats concernent principalement le Mexique, ils peuvent aussi
étre applicables a d’autres pays en développement désireux
d’améliorer la couverture des plus démunis par les soins de santé
a travers I'élargissement de leurs programmes d’assurance santé
publique.
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Resumen

Tratamiento y control de la diabetes: efectos de un seguro médico publico para los pobres en México

Objetivo Analizar los efectos de la cobertura por el plan de seguro
médico publico conocido como Seguro Popular en el acceso a los
recursos de salud y el tratamiento y control de la glucemia entre
los adultos pobres con diabetes en México.

Métodos Analizamos datos transversales de la Encuesta Nacional
de Salud y Nutricion de 2006 a fin de comparar el acceso a la
atencion de salud y el valor de variables biologicas, concretamente
de los niveles de glucohemoglobina (HbA1c), en adultos con
diabetes beneficiarios del Seguro Popular (grupo de tratamiento)
y en una poblacion similar que carecia de seguro de enfermedad
(grupo control). Se utilizo el método estandar de apareamiento
segun propension para crear un grupo control altamente
comparable.

Resultados Los adultos con diabetes beneficiarios del Seguro
Popular disfrutaron de un acceso significativamente mayor que
los adultos no asegurados comparables a algun tipo de prueba de
control de la glucemia (diferencia de 9,5 puntos porcentuales, con
un intervalo de confianza, IC, del 95% de 2,4—16,6) y a inyecciones

de insulina (3,13 mas por semana; 1C95%: 0,04—6,22). Los
acogidos al seguro tenian también una mayor probabilidad de
presentar una glucemia bien controlada (HbA1c < 7%) que sus
homoélogos no asegurados (diferencia de 5,6 puntos porcentuales;
IC95%: 0,9-10,3). En el grupo asegurado se observo que la
proporcion de adultos con un control muy deficiente de la glucosa
(HbA1c > 12%) era significativamente inferior a la hallada en el
grupo no asegurado (diferencia de 17,5 puntos porcentuales;
IC95%: 6,5-28,5).

Conclusion El Seguro Popular parece haber mejorado el acceso a
la atencion de salud y el control de la glucemia entre los adultos
pobres con diabetes de México, y puede haber tenido un efecto
positivo en el tratamiento de otras dolencias cronicas, pero quedan
por demostrar sus efectos a largo plazo. Aunqgue los resultados son
de especial interés para México, posiblemente pueden aplicarse
también a otros paises en desarrollo que aspiran a mejorar la
cobertura de atencion sanitaria de la poblacion pobre ampliando
sus programas de seguro médico publico.
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