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Abstract

Objective: This paper evaluates the gender gap in waiting
times for scheduled surgery, using information on 2.6 million
surgical episodes in Portuguese National Health Service hos-
pitals covering the period from 2011 to 2015. Methodology:
We estimated the gross gender gap, i.e., the differential be-
tween the waiting times of men and women, and then add
several explanatory variables that can account for this differ-
ence to estimate an adjusted gender gap. The variables are
added in a way that permits the most flexible parametric
specification. Next, we used Gelbach’s decomposition to un-
derstand the contribution of each variable to the difference
between the gross and the adjusted gender gaps. Results:
The gross gender gap of 10% is reduced to a 3% adjusted
gender gap after accounting for observable explanatory fac-
tors. Gelbach’s decomposition shows that patient priority
and hospital-fixed effects are the variables that contribute
the most to the explained component of the gap. The analy-
sis suggests that men tend to be ranked with more severe

priorities, and that there are hospital specificities that cause
men to have shorter waiting times. Conclusions: Overall, we
identified a gender bias against women in surgery waiting
times, but the size of the bias is smaller than was previously
suggested in the literature.
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Explicar a diferenca de género nos tempos de espera
para cirurgia programada no Servico Nacional de
Saude Portugués
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Resumo

Objetivo: Este trabalho avalia a diferenca de género nos
tempos de espera para cirurgias programadas, usando
cerca de 2.6 milhdes de observacbes sobre os episédios
cirdrgicos que ocorreram nos hospitais do Servico Nacio-
nal de Saude Portugués entre 2011 e 2015. Metodologia:
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Estimamos o diferencial bruto entre géneros nos tempos
de espera, e depois adicionamos varidveis de controlo
que expliquem a diferenca para estimar um diferencial
ajustado. As varidveis sdo adicionadas de maneira a per-
mitir uma especificacdo paramétrica mais flexivel. Em se-
guida, usamos a decomposicao de Gelbach para entender
a contribuicao de cada variavel para a divergéncia entre
os diferenciais de género bruto e ajustado. Resultados: O
diferencial bruto de 10% entre géneros é reduzido para
um diferencial ajustado de 3% depois de considerado o
efeito das varidveis explicativas observadas. A decom-
posicdo de Gelbach mostra que a prioridade do paciente
e os efeitos fixos hospitalares sao as varidveis que mais
contribuem para a componente explicada da diferenca. A
analise sugere que os homens tendem a ser classificados
com prioridades mais severas e que existem especifici-
dades hospitalares que fazem com que os homens ten-
ham tempos de espera mais curtos. Conclusées: No geral,
0s nossos resultados identificam um viés de género con-
tra as mulheres, mas a dimensao do viés é menor do que
sugerido pela literatura anterior.

© 2021 The Author(s) Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

Equity in access is a central theme in universal health
care systems [1], where the severity of a patient’s clinical
condition is supposed to be the most relevant factor in
explaining waiting times. However, there is evidence that
a set of variables besides severity (e.g., gender, age, and
income) have a significant impact on access [2-4].

In recent decades, the issue of gender gap or gender
bias has gained relevance in health research [5] and has
been widely discussed in the literature relating to diverse
topics such as mortality, morbidity, or health care utilisa-
tion [6-10].

Although gender bias corresponds to an unequal
treatment of individuals based on their gender, Alspach
[9] noticed that the gender bias in the health care litera-
ture predominantly refers to when “female patients are
assessed, diagnosed, referred, and treated not only differ-
ently but at a lower level of quality” which may cause
worsening of women’s health status. Underestimating or
misunderstanding women’s health conditions, differ-
ences in the way men and women perceive and experi-
ence their illness, unconscious prejudice, or explicit dis-
crimination are some of the reasons for the gender bias
[5, 9]. This bias reveals gender discrimination when the
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gap in health and health care provided to men and wom-
en is not explained by legitimate differences that result
from biological differences, anatomy, or risk behaviour
[9, 11].

Understanding the factors that condition access to
health care by gender is an important issue in health pol-
icy [12] since it is essential to develop policies that im-
prove the health care provided to men and women as well
as the health outcomes, and increase efficiency by opti-
mizing hospital resources [13].

However, the gender bias still receives little attention
from the decision-makers and researchers [14]. The lit-
erature on inequality regarding waiting times has been
more focused on socioeconomic status [1, 3, 4, 15-18]
rather than on how gender issues, such as the distinct pat-
terns in access to health and health care utilisation, dis-
ease and disease severity, the type and quality of treat-
ments delivered, and gender pay gaps [12, 19-23] explain
the different waiting times of men and women.

Data on waiting times in the literature also tends to
ignore the distinction between “gender differences” and
“gender bias.” The difference between the average waiting
times for men and women, the “unadjusted gender gap,”
can be explained by control variables that reflect legiti-
mate differences between genders. The “unexplained” or
“adjusted” gender gap, consisting of the part of the gap
that is not explained by such control variables, may indi-
cate a gender bias that amounts to discrimination.

Our study contributes to the gender bias in the health
care literature by analysing the different waiting times for
scheduled surgery between men and women as well as the
sources and nature of the observed gender gap.

Significant waiting times for scheduled procedures is
a feature usually found in health systems of the National
Health Service (NHS) type, i.e., those mainly financed by
taxes and with reduced user charges [15, 24]. Since all in-
dividuals have the right to access and to be treated by the
NHS, it is common that demand consistently exceeds
supply and this can translate into long waiting times and
waiting lists. In Portugal, over the years, waiting lists and
waiting times have been an important health policy topic
[25] which led to the creation of SIGIC (the Portuguese
acronym for “Integrated Management System for the
Surgery Waiting List”) in 2004.

The main goals of SIGIC were to: (1) reduce waiting
times, (2) ensure equity of access, (3) promote overall ef-
ficiency of the system, and (4) provide information qual-
ity and transparency [26].

In the years after SIGIC was created, there was a de-
crease in waiting times [25], but in recent years have wit-
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gery between 2011 and 2015.
Table 1. Descriptive statistics: waiting times for surgery
N (%) Waiting times, days
mean median SD minimum maximum
Men 1,145,341 (42.57) 71.36 36.51 95.92 0 3,665
Women 1,545,389 (57.43) 75.60 40.00 102.63 0 3,707.35
Total 2,690,730 (100.00) 73.80 38.47 99.85 0 3,707.35
Methods

nessed a reversal of this trend, with median waiting times
for surgery increasing [27] (Fig. 1).

Figure 1 also shows that women wait longer than men
for scheduled surgery. However, one must control for a
set of confounding variables to understand the source of
this observed differential before one may conclude wheth-
er or not SIGIC guarantees gender “equity of access.”

Data and Methods

Data

This study examined waiting times for all patients undergoing
surgery in the Portuguese NHS in 2011-2015 by using the data on
all patients registered in the SIGIC. SIGIC data was provided by
the ACSS (the Portuguese Central Administration of the Health
System). Waiting times correspond to the period elapsed from the
moment of entry in the list until the patient was treated.!

The descriptive statistics of waiting times across genders pre-
sented in Table 1 show that women undergo a greater number of
surgeries and have longer waiting times (both average and median
values).?

Explaining the Gender Gap in Waiting
Times for Surgery

To understand how gender influences waiting times, we start
with a basic econometric specification which provides the “unad-
justed gender gap” (Bunadjusted),

Equation 1: Y = punadjusted G 4 ¢

where Y corresponds to a vector of waiting times (in logs) and G
corresponds to a gender dummy, in which male is the reference
category for gender (G = 0 for males).’ If punadjusted = 0, this means
that there is no evidence of a gender gap and waiting times are ran-
domly distributed across genders, while pU*4usted 0 indicates
that, on average, waiting times are longer for women, i.e., there is
a gender gap that favours men. f"4us¢d <( indicates a gender gap
favouring women.

Adding additional covariates to Equation 1 should not change
the estimate of f"241ut*d unless these covariates are unevenly dis-

1 Since the database is anonymised, we are unable to follow-up the patients to

infer whether they were submitted to >1 surgery in the period under analysis.

2 Additional descriptive statistics will be made available upon request.

3 We employed the logarithmic transformation of waiting times to deal
with skewed data and reduce the influence of outliers. Since the logarithm
of zero is not defined, the waiting times equal to zero have been replaced by
half of the minimum waiting times when excluding zeros. These observa-
tions represent 0.72% of the total sample.
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tributed across gender. This means that, for example, if waiting

times across hospitals are similarly distributed by gender, then

adding fixed effects for hospitals should not affect the estimate of
unadjusted.

Thus, to understand the sources of the gender gap, we add to
Equation 1 all observable sources of heterogeneity that may be un-
evenly distributed across gender, and estimate the following
econometric model:

Equation 2: Y = f24td G + XB + &

where p24Usted corresponds to the “adjusted” or “unexplained” gen-
der gap, and X is a matrix (N X k) containing a set of covariates, all
of them introduced as fixed effects. If f24% = 0 then differences
across genders from Equation 1 are fully explained by the added
covariates. In this case, the source of the gender gap can be traced
to the considered heterogeneity sources. 24 # 0 means that
there are unexplained differences that remain between men and
women that are not linked to the heterogeneity considered in the
model.

We have accounted for all sources of heterogeneity observable
in our data, and control for the severity of a patient’s condition us-
ing the patient’s initial priority® °> and cancer indicator, speciality
and type of surgical procedure, hospital, municipality, patient’s
age, and year.

Kaarboe and Carlsen [15] used gender, age, and municipality
to assign patients to population cells and obtain income and edu-
cational levels, given their inability to know the socioeconomic
status of each patient. In line with this, we estimate an additional
model that includes an interaction of the municipality and pa-
tient’s age-fixed effects to better control for the socioeconomic
status.

Estimation of Equation 2 is not straightforward.® Some of the
variables referred to above, such as the surgical procedure, place of
residence, or interaction between municipality and age-fixed ef-
fects, have high dimensions (i.e., comprising hundreds or even
thousands of categories). The high dimensionality of these vari-
ables makes it difficult to estimate the model by ordinary least
squares (OLS).

Thus, we employ the high-dimensional fixed-effects algorithm
to overcome the computational restraints, as proposed by Gui-
maraes and Portugal [28]. With this approach, we are able to ob-
tain estimates regardless of the number of high-dimensional fixed
effects that are considered.”

4 The clinical priority for surgery corresponds to the severity levels at-

tributed to the patient, based on their clinical situation or need of treatment.
Level 1: the patient can wait up to 270 days for the surgery, or 60 days in the
case of an oncological disease (less severe priority level). Level 2: the surgical
treatment cannot exceed 60 days, or 45 days in case of an oncological disease.
Level 3: surgery has to be carried out within a maximum of 15 days. Level 4:
surgery has to be performed within a maximum of 3 days (most severe pri-
ority level; https://dre.pt/application/conteudo/66807918).

> We must note priority level is the best variable we have to measure the
severity of the clinical condition, although clinical priority can also be af-
fected by the way patients report their clinical condition.

¢ Weinclude all variables as fixed effects, i.e., a dummy variable is created
for each category of each variable.

7 We perform robustness checks to ascertain the consistency of the ad-
justed gender gap (in Robustness Checks in the Results section).

8 Also, B,hospitalyGgender 10 gives us the percentage contribution of hos-
pitals to the explained gender gap.
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Table 2. Estimation of the unadjusted and adjusted model

Equation 1 Equation2  Equation 2 with
interaction
B +0.1059%**  +0.0313*** +0.0318
(0.0027) (0.0025) (0.0025)
Observations 2,690,730 2,689,204 2,687,797
Covariates No Yes Yes
Year X X
Hospital X X
Municipality X
Procedure code X X
Priority X X
Age X
Specialty X X
Cancer X X
Municipality *Age X

**% p < 0.01. The robust standard errors are shown in parenthe-
ses.

In addition, we seek to investigate which factors explain the
gender gap regarding access to surgical treatment, and to what ex-
tent. To observe the contribution of each of the covariates to the
explained gender gap (§8ender = Bunadjusted _ gadjusted) 'yve yyge the un-
ambiguous decomposition proposed by Gelbach [29]. According
to Gelbach [29] and Cardoso et al. [30], the explained gender gap,
dsender can be decomposed according to Equation 3.

e year | e municipality + é procedure

+ e priority + e age 4 e spec1a11ty + 6 cancer

Equation 3: Sgender _ 6 hospital

The coefficients 6,7¢, §,sPital, _and @2r are computed by
OLS and correspond to the contrlbutlon of each group of covari-
ates to the explained part of the gender gap. For example §,hospital
>0 means that there is a higher concentration of women in hospi-
tals with longer waiting times. This conclusion is reversed if
B hospital <0, Finally, 6,"Pi! = 0 means that hospital does not con-
tribute to the explained gender gap.® The interpretation of the oth-
er coefficients is similar. For more details on the implementation
of Gelbach’s decomposition in a similar context, see Cardoso et al.
[30].

Stata v14 software was employed for the econometric analysis,
and Equation 2 was estimated using the user-written Stata com-
mand “reghdfe” that implements the algorithm of Correia [31].

Results

General Results

Table 2 shows the results of the estimation of Equa-
tions 1 and 2. The first column refers to the estimation of
the unadjusted model (Equation 1), and the second col-
umn refers to the estimation of Equation 2 in which all
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Table 3. Gelbach’s decomposition of the explained gender gap

Table 4. Gender gap by medical specialty

Variable Contribution ~ Coefficient ~ Contribution  Specialty i
(%)
Ophthalmology +0.0187%**
YearFE {year -0.0026*** -3.50 General surgery +0.0078
(0.0002) Orthopaedic +0.0214%**
HospitalFE § hospita +0.0170%%* 2291 Otolaryngology ~0.0017
2 (0.0005) Urology +0.04927%**
i Plastic surgery and reconstruction +0.0515%**
MunicipalityFE ), municipality +0.0021***  2.83 Vascular surgery +0.0221
(0.0001) Dermatology -0.0204
or Neurosurgery +0.0569***
ProcedureFE ) procedure +0.0124 16.71 Stomatology +0.0467%
(0.0008) Cardiothoracic surgery +0.0369*
PriorityFE (gpriority +0.0582%**  78.44
(0.0009) % p < 0.01; ** p < 0.05; * p < 0.10.
AgeFE éﬁage -0.0181%*** -24.39
(0.0001)
SpecialityFE ) speciality +0.0016*** 2.16 .
0.0004 e . The patient’s initial priority is the covariate
the 8%"der, The patient’s initial priority is th t
ok that contributes most to the explained gap (78%), indicat-
CancerFE {geancer +0.0036 4.85 P 8ap
(0.0001) ing that a large part of the gender gap can be explained by
Total Seender 0.0742 100 the fact that men have more severe priorities (which have

*** p < 0.01. The robust standard errors are in parentheses.

covariates are included without interactions, while the
third column shows the estimation of Equation 2 with the
interaction between the municipality of residence and pa-
tient’s age-fixed effects for a better control for a patient’s
socioeconomic status.

The unadjusted model estimation shows that, on aver-
age, women wait longer, with a gross gender gap of 10.6%
of waiting time. After controlling for multiple sources of
observed and unobserved heterogeneity in Equation 2,
the gap reduces to 3.1%, showing that a significant unex-
plained difference in the waiting times of men and wom-
en still persists.

The inclusion of the interaction between the munici-
pality and patient’s age-fixed effects is not relevant in
changing the unexplained gender gap (in comparison
with specification of column 2), and so we opted to in-
clude all the covariates separately for the following esti-
mations.

Table 3 uses Gelbach’s decomposition to show the
contribution of each source of heterogeneity (covariate)
to the explained gender gap in waiting times.

As expected, adding all the coefficients in Table 3, we
get the value of 7.4 percentage points corresponding to

Explaining the Gender Gap in Waiting
Times for Surgery

shorter waiting times). Hospital-fixed effects contribute
about 23% to the explained gender gap, followed by surgi-
cal procedures-fixed effects at 17%. These results seem to
indicate that women are slightly more concentrated in
surgical procedures associated with longer waiting times
while the distribution of men across hospitals tends to
favour those with shorter average waiting times. Age-
tixed effects present an opposite sign, with minus 24%.
This means that women on the waiting lists tend to be
concentrated in age groups that have shorter average
waiting times.

The remaining fixed effects are less relevant in explain-
ing the gender gap, but still significant: there is a higher
concentration of women in municipalities with longer
waiting times, there is a higher concentration of men re-
porting cancer (shorter average waiting times) and being
treated in specialties with shorter waiting times, and there
is a higher concentration of women operated on in years
with shorter waiting times.

Robustness Checks

We perform robustness checks to assess the consis-
tency of the gender gap previously identified. First, we
estimate Equation 2 separately for each of the most fre-
quent medical specialties as well as for different age
groups (Tables 4, 5). Observing the gender gap by age
groups with the municipality-fixed effects gives higher
control for socioeconomic status, since the age factor is
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Table 5. Gender gap by age group

Age, years Badjusted
<15 -0.0118
15-30 +0.035%**
30-45 +0.0252%**
45-60 +0.0396***
60-75 +0.0407***
>75 +0.0072
ok p < 0.01.

Table 6. Estimation with sub-samples of observations

Scenario Badjusted

A +0.0252%+*

B +0.0318***

C 0.052-0.0535%**
% p < 0,01,

said to be crucial in explaining gender differences due to
income or educational background.

Table 4 shows a pattern in which women have, on av-
erage, longer waiting times for surgery. Although otolar-
yngology and dermatology present an opposite sign, the
coefficients are not statistically significant. In Table 5, we
observe a similar pattern, where women have longer wait-
ing times. The age group <15 years presents an opposite
sign (without statistical significance).

We then estimate Equation 2 and exclude observations
that might unduly bias the results. In scenario A, we ex-
clude the top 10% of waiting times for surgery, because
there could be an abnormal number of women in these
outlier observations. In scenario B, we eliminate patients
who were on the waiting list for <1 day, because patients
who were admitted through the emergency department
could be treated differently.

In scenario C, we perform an additional check to see
the impact on the adjusted gender gap if we focus on a
number of categories for a given variable due to compu-
tational constraints, e.g., instead of including them all
with the most flexible parametric specification, as we have
estimated. To demonstrate this, we take the surgical pro-
cedure variable (the variable with the largest number of
categories), and we include a dummy for each of the 100
most common procedures, coding the remaining catego-
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ries as “others.” We also test for the 150 and 200 most
common procedures. Table 6 shows the estimates.

The results confirm that the estimate of a gender gap
is robust; in all scenarios, women have, on average, longer
waiting times. Scenario C shows that the gender gap is
overestimated when focusing on a specific number of sur-
gical procedures. This result reveals that a more flexible
specification guarantees a more accurate estimate for the
unexplained gender gap, so the high-dimensional fixed-
effects model may play an important role when the num-
ber of categories is too high to allow for estimation by
conventional methods.

Discussion

The use of a methodology suitable for estimating a
high-dimensional fixed-effects model allowed us to con-
trol for a set of covariates that would not be possible to
include in the model using the conventional approach.
We did try to use the standard approach and estimate an
OLS model, but that was not feasible due to computer
memory limitations. To the best of our knowledge, there
are no previous studies on waiting times for health care
that used this approach (which is essential to quantify the
gender bias in waiting times properly).

The initial 10.6% gross gender gap estimate was re-
duced to an unexplained gender gap in which women
wait 3.1% longer than men after controlling for a set of
covariates.

This represents a difference of only 1 day between gen-
ders, which is much less than the literature has previous-
ly suggested. Nevertheless, it is a significant unexplained
difference that could be considered an estimate of the de-
gree of discrimination towards women. However, one
may not conclude without reservation that such a degree
of discrimination exists, because there may be other fac-
tors for which we did not control (e.g., ethnicity or em-
ployment status/professional activity), which might also
explain the gender gap. This is one limitation of our study,
since patients’ socioeconomic data was not available.

The application of Gelbach’s decomposition allowed
us to identify the contribution of each factor to the ex-
plained gender gap of 7.4 percentage points. The patient’s
initial priority is the variable that explains most of that
disparity, suggesting that men are classified as having
more severe priorities which, in turn affects waiting times,
since higher degrees of severity have shorter waiting
times. This result may be explained by the literature that
found men utilise health care less and display a worse
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clinical condition when they do get access to treatment
[12]. However, if there are substantial variations in the
way men and women present illness symptoms and com-
municate their clinical condition [9, 11], the chance of
patient prioritisation suffering from gender bias cannot
be excluded. Gender discrimination in patient prioritisa-
tion could be justified, for instance, by the fact that doc-
tors may assume that men still use health care later, or
that men are stronger and more likely to take risks, when
compared to women [32]. The literature shows that health
professionals are not exempt from displaying implicit
bias (prejudice and stereotype) similar to that presented
by the general population [33], and given existing preju-
dice like “the intrinsic role of women providing care at
home and men being breadwinners” [34], men may be
seen by doctors as the primary financial provider in the
household, which may result in higher priorities for men,
so that they are able to return to work quickly.

Hospital-fixed effects are the second factor that con-
tributes most to the gender gap, indicating that there are
hospital specificities that cause men to have shorter wait-
ing times. This result may corroborate the hypothesis of
gender bias exhibited by health professionals by “rou-
tines” or “distorted content in established medical knowl-
edge” [11].

These findings suggest the need for audits of hospital
activity to identify the reasons for the reported differen-
tials as well as hospital gender-sensitive health indicators
to increase transparency and assess its comparability and
progress. Moreover, gender-sensitivity training for health
professionals is advised for raising awareness of the issue
of gender bias [35].

Finally, if differences in priorities between men and
women represent actual differences in clinical conditions
(if men really have worse clinical conditions), our results
recommend better monitoring of men’s health, in prima-
ry health care institutions or in occupational medicine, to
reduce risk behaviours and to identify health problems at
an earlier stage.

Conclusion

This study analyses the gender gap in waiting times for
scheduled surgery in the Portuguese NHS. We used data
from 2011 to 2015 and a model that allowed us to account
for multiple sources of heterogeneity, using a highly flex-
ible parametric specification to obtain an estimate for the
adjusted gender gap.

Explaining the Gender Gap in Waiting
Times for Surgery

We found that, after controlling for various sources of
observed heterogeneity, a small but significant gender
bias persists, with women waiting 3% longer for surgery,
although this bias is much smaller than the gross 10% gap
between genders that was estimated without controlling
factors. The decomposition of the explained gender gap
confirms a pattern that suggests women are discriminat-
ed against regarding access to surgery, even though the
size of the gender bias is much smaller than previous lit-
erature suggested.
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