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Abstract

Objective. To identify associations between sociodemographic variables and stages of change and evaluate
differences between health belief model variables and these stages. Methods. This cross-sectional descriptive
study included 612 women aged 40 years and older admitted to a public hospital in the Northeast of Mexico.
The participants answered the health belief model scale and selected the statement that best reflected their ex-
perience with mammography screening. The association between sociodemographic and clinical variables and
the mammography stages of change was assessed using X2, and the groups of stages of change were compared
using one-way ANOVA and Games-Howell post-hoc tests. Results. There was a significant association between
age and the stages of action and maintenance. Breast cancer screening methods such as breast self-examination
and clinical breast examination were more common among women in the stages of maintenance and relapse.
There were differences between pre-contemplation and the more advanced stages in all dimensions except in
the perceived seriousness p <.001. Self-efficacy and health motivation were different among women at the stage
of contemplation, maintenance, and relapse. Conclusions. Perceived self-efficacy and health motivation may
increase adherence to mammography screening.

Keywords: Breast cancer screening; Mammography; Stages of adoption; Transtheoretical model; Health belief
model
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Resumen

El objetivo de la investigacién fue identificar la asociacion entre las variables sociodemograficas y las etapas
de cambio para el uso de la mamografia y evaluar si existen diferencias entre las dimensiones del modelo de
creencias en salud y las etapas de cambio. El disefio de este estudio es transversal descriptivo, se realizé de enero
de 2017 a enero de 2018, incluy6 a 612 mujeres de 40 afios en adelante que asistian a un hospital de atencién
terciaria en el noreste de México. Las participantes firmaron el consentimiento informado y respondieron a la
escala del modelo de creencias en salud y seleccionaron la declaracién que mejor reflejaba su experiencia con la
mamografia. La asociacion entre las variables sociodemograficas y clinicas y las etapas de cambio de la mamo-
grafia se evalu6 mediante X2, y los grupos de etapas de cambio se compararon mediante pruebas post hoc de
ANOVA unidireccional y Games-Howell. Se encontr6 una asociacion significativa entre la edad y las etapas de
cambio de acciéon y mantenimiento. Los métodos de deteccion del cancer de mama, como la autoexploracion de
mama y el examen clinico de mama, fueron mds comunes entre las mujeres en las etapas de mantenimiento y
recaida. Se obtuvieron diferencias significativas entre las etapas de pre-contemplacién y las etapas mdas avanza-
das en todas las dimensiones de creencias de salud, excepto en la seriedad percibida p <.001. La autoeficacia y
la motivacion para la salud fueron diferentes entre las mujeres en la etapa de contemplacion, mantenimiento y
recaida. La identificacién de las etapas de cambio para la adopcion de mamografias puede ayudar a desarrollar
e implementar estrategias de intervencion mads efectivas. Ademads, la autoeficacia percibida y la motivacion para

la salud pueden aumentar la adherencia a la mamografia como método de deteccion del cancer de mama.

Palabras Clave: Mamografia; Etapas de cambio; Modelo transteérico; Modelo de creencias de salud

Breast cancer (BC) represents 28 % of all cancer cases
in Latin America and the Caribbean countries and
8.1% of deaths (International Agency for Research
on Cancer [IARC]., 2021). BC is the main cause of
death by cancer in women aged 30 to 59 years in
Mexico (Instituto Nacional de Estadistica y Geogra-
fia [INEGI]., 2018). The incidence of breast cancer is
comparatively higher in Mexican states with a higher
per-capita income, and the number of cases of this di-
sease are expected to increase (Aggarwal et al., 2015).

The use of screening methods for early detection
of BC, such as mammography screening, can improve
cancer survival (Mandelblatt et al., 2016; Myers et
al., 2015). The mammography is a radiographic ima-
ging examination capable of detecting breast lesions
smaller than 0.5 ¢cm and it is recommended to be
performed annually by women aged >40 (American
Cancer Society, 2017). Likewise, federal regulations
in Mexico recommend performing biannual mammo-
graphy in women aged 40 to 69 years (Secretaria de
Salud, 2011).

The Mexican government offers free mammogra-
phy services (Secretaria de Salud, 2015). However,

less than 15% of new cases of BC are detected in sta-
ges 0 and I, while 40 to 60% are in late stages of the
disease (Villarreal-Garza et al., 2017). In addition, in
2016 only 25% of the eligible population had a mam-
mography examination (Secretaria de Salud, 2016).
Some studies indicate that Mexican women are awa-
re of the screening methods for BC but rarely practice
them (Jacobo-Galindo et al., 2014; Lopez-Carrillo et
al., 2014; Tenahua-Quitl et al., 2015).

Therefore, research has studied several factors
associated with an appropriate practice of mammo-
graphy screening, mainly sociodemographic factors,
knowledge of BC and its screening methods and be-
liefs related to BC and the mammography (Aggarwal,
2015; Agudelo Botero, 2013). Some studies on beliefs
suggest that these factors can determine if a person
will perform the screening behavior or not (Doumit
et al., 2017).

For instance, different psychosocial models have
been helpful in explaining the process in which a
health behavior is adopted by a person. In particular,
the Health Belief Model (HBM) and the Transtheori-
cal Model (TTM) have been used in different health
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behaviors, including mammography screening (Og-
den, 2004).

The HBM explains that health behaviors are
mediated by individual beliefs. These beliefs are
categorized in different dimensions: perceived sus-
ceptibility, the perceived risk of contracting a disease;
and perceived severity, beliefs on the clinical and
social limitations caused by a disease; perceived be-
nefits, beliefs about the effectiveness and availability
of alternative options to reduce the threat of disease;
perceived barriers, perceived obstacles to perform a
behavior. Self-efficacy is the perception of self-trust
in the ability to perform a behavior; and health
motivation is the level of individual motivation and
knowledge about health (Janz & Becker, 1984; Og-
den, 2004).

The TTM postulates that behavior changes are gra-
dual. The five stages of change are: precontemplation,
characterized by the lack of intention or motivation
to change; contemplation, which is characterized by
an intention to make changes but it is outweighed
by factors that prevent change; action, when an in-
dividual has made significant changes; maintenance,
in which an individual attempts to maintain the per-
formed changes; and relapse, when there have been
previous attempts with negative results and there is
no motivation to try again (Ortiz P. & Ortiz P., 2007;
Prochaska & Velicer, 1997).

Studies in other countries such as the US found
that perceived barriers are negatively associated to
the mammography screening (Murphy et al., 2014).
In Iran and Lebanon, it was found that women with
higher self-efficacy and perceived benefits have higher
possibilities to undergo a mammography (Doumit et
al., 2017; Hajian-Tilaki & Auladi, 2014). Women in
precontemplation and contemplation stages reported
higher perceived barriers while women in mainte-
nance and action stages reported higher perceived
benefits and perceived susceptibility (Sharifirad et al.,
2012; Shirzadi et al., 2017).

To the best of our knowledge, only one study con-
ducted in Mexico evaluated cognitive factors related
to the use of mammography and found that the de-
cisional balance (costs and benefits) and self-efficacy
were related to the stages of adoption of mammo-

graphy (Salinas-Martinez et al., 2018). However, this
study did not evaluate other HBM dimensions related
to this health behavior. For this reason, it is neces-
sary to examine the relation between all the HBM
and TTM variables in the mammography screening
practice.

The specific objectives of this study are a) to
describe the distribution of women aged 40 years
and older at different stages of change for mammo-
graphy adoption, b) identify associations between
sociodemographic, clinical variables and the stages
of change, and ¢) determine differences between the
scores of HBM dimensions and the stages of change.

Methods

We conducted a cross-sectional study with a
non-probabilistic sample in a public health care fa-
cility in Northeast Mexico. The data collection took
place from 2017 to 2018. The study was approved
by the Hospital’s Research Bioethics Committee
[HMBSSSNL-2016/748].

Participants

We recruited women who were 40 > years old, as
the Mexican guidelines for mammography screening
recommend the examination to women aged 40 to
69 (Secretaria de Salud, 2011). The exclusion criteria
were current or previous diagnosis of breast cancer
and current pregnancy or current breastfeeding and
cognitive disability. All the participants gave their
informed consent to the study.

Measurement

The questionnaire included a sociodemographic sec-
tion that inquired about age, marital status, years
of education, place of residence, income, and work.
Also, the section had questions about the ability to
perform breast self-examination, history of clinical
breast examination and history of mammography
screening.
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Stages of change. We used an adaptation of sta-
tements for mammography adoption (Rakowski et
al., 1996). The participants selected the statement
that best reflected their experience with mammo-
graphy screening. We chose the period of 2 years for
mammography screening as the Mexican regulations
indicate a biannually use of the method (Secretaria de
Salud, 2011).

1. Precontemplation: “I have never had a mammo-
gram, and I do not intend to have one.”

2. Contemplation: “I have never had a mammo-
gram, but I plan to have one next year.”

3. Action: “I recently had my first mammogram,
and I intend to have one at least every two
years.”

4. Maintenance: “I have mammograms routinely
(at least every two years).”

5. Relapse: “I have had some mammograms, but I
do not do it routinely (at least every two years).”

Health Belief Model Scale for Breast Cancer Scree-
ning. Mexican adaptation of the Champion’s health
belief model scale measures HBM variables related
to adherence to mammography screening. This scale
showed construct validity through the exploratory
factor analysis that confirmed the 6-factor structure
of the original scale. Criterion validity was also ob-
tained in relation to the perceived benefits dimension
and the performance of mammography. The current
scale has 41 items divided into six subscales: suscep-
tibility (six items, a = 0.79), severity (ten items, a =
0.80), benefits (nine items, a = 0.94), barriers (five
items, a = 0.68) perceived self-efficacy (seven items,
a =.81), and health motivation (four items, a = 0.68).
The questionnaire had multiple choices (4 = “Yes,” 3
= “Probably yes,” 2 = “Probably no,” and 1 = “No”)
(Juarez-Garcia et al., 2021).

Data collection

The sample was obtained in a public tertiary health
care facility in the Northeast of Mexico. Research vo-

lunteers approached patients’ companions, inviting
them to participate in the study. If the participant
accepted, the volunteers asked several questions to
check whether the person met the inclusion criteria.
Subsequently, the participant received detailed infor-
mation of the purpose of the study, their rights, the
structure of the instrument, and was asked to sign the
informed consent form. Then, each participant pro-
vided general sociodemographic data and completed
the health belief questionnaire.

Data analysis

The data analysis was performed in the SPSS 22
software. Descriptive analysis was performed for
sociodemographic and clinical variables and the
scores of HBM dimensions. The association between
sociodemographic and clinical variables and the
mammography stages of change was assessed using
chi-square test of independence, and the groups of
stages of change were compared using one-way
ANOVA and Games-Howell post-hoc tests. Partial
eta squared was used as effect size. The values indi-
cate the following: 0.01 is small effect, 0.06 indicates
a medium effect, and greater than 0.14 is already a
large effect.

Results

Descriptive analysis

Eight hundred five women who were contacted,
57 refused to participate, and 691 met the inclusion
criteria; of these, 79 did not complete the question-
naire. A total of 103 participants were excluded for
the following reasons: age<40 (n=52), history of
breast cancer (n=3), cognitive disability (n=1), resi-
dence in another country (n=1). A total of 612 (76%
response rate) women completed the questionnaire,
and their data were included in the analysis. The sam-
ple characteristics, the stages of adoption and HBM
dimensions are shown in Table 1.
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Table 1
Sample characteristics and distributions of TTM and HBM
Characteristics F (%)
Age
40-49 335(54.7)
50-59 200(32.7)
=60 77(12.6)
Marital Status
Married 363(59.3)
Consensual union 74(12.1)
Divorcee 111(12.8)
Widow 31(5.1)
Employment status
Working 218(35.6)
Not Working 394(64.4)
Stage adoption MMG
Precontemplation 26(4.2)
Contemplation 139(22.7)
Action 74(12.1)
Maintenance 196(32.0)
Relapse 177(28.9)
M (SD)
Age 49.96(7.24)
Scholarship 8.76(3.27)
Montly income 6083.06 (4443.56)
HBMD
Susceptibility 10.55(4.19)
Seriouness 26.34(6.95)
Benefits 34.57(3.83)
Barriers 19.16(2.28)
Self-Efficacy 27.37(1.79)
Health Motivation 13.43(2.79)

Note: MM G: Mammography HBMD: Health Belief Model Dimensions

Association between sociodemographic
factors and the stages of change

Of the evaluated sociodemographic factors, there
was a significant association between the stages of
change and age, especially among women aged 40
to 49 years in the action stage and women aged 50
to 59 years in the maintenance stage. There was a
significant association between self-examination, cli-
nical breast examination and the stages of change,

and the women who underwent screening were in
advanced stages of change (maintenance and relapse)
(Table 2).

Differences in the scores of HBM variables
between the stages of change

There were significant differences in scores for
susceptibility F(4, 607)=3.20, p<.01, benefits F(4,
607)=38.48, p<.001, barriers F(4, 607)=34.04,
p<.001, self-efficacy F(4, 607)=31.60, p<.001, and
health motivation F(4, 607)= 2.46, p<.05 between
the stages of change. The post-hoc analysis points out
that statistically significant differences are found be-
tween women in the precontemplation stage who had
lower scores for susceptibility, benefits, and barriers
compared to the other stages. There were signifi-
cant differences in scores for perceived self-efficacy
between the women in the precontemplation stage
and women in the maintenance and relapse stages.
Moreover, there were significant differences in scores
for health motivation between the contemplation and
maintenance stages (Table 3).

Discussion

In this research, the objectives were to describe the
distribution of women in different stages of change
of mammography screening, identify associations
between sociodemographic variables and the stages
of change, and determine the relationship between
sociodemographic variables and HBM variables.
Therefore, identifying cognitive factors, such as belie-
fs, associated with the mammography screening may
enhance its practice.

Most women aged 40 years and older were in the
maintenance stage (32%) and relapse stage (28%).
These results are similar to another study conducted
in Mexico in which most of the participants were
in the same stages (Salinas-Martinez et al., 2018).
Moreover, it has been shown that the percentage of
Asian women living in the United States who were in
the maintenance stage (48%) was higher than that of
women in the other stages (Wu et al., 2009).
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Table 2
Association between sociodemographic variables and the stages of adoption

P C A M R Chi.
Characteristic F (%) F (%) F (%) F (%) F (%) ! fq“are’

n=26 n=139 n=74 n=196 n=177 p vatue
Age
40-49 13 (50.0) 110(79.1) 60(81.1) 74(37.8) 78(44.1) - 86.95. df - 8
50-59 8 (30.8) 24(17.3) 10(13.5) 87(44.4) 71(40.1) o0 TR
>60 5(19.2) 5(3.6) 4(5.4) 35(17.8) 28(15.8) p=
Employment
Yes 10 (38.5) 52(37.4) 25(33.8) 70(35.7) 61(34.5) X2 =499, df = 4,
No 16 (61.5) 87(62.6) 49(66.2) 126(64.3) 116(65.5) p =974
Marital status
With partner 18 (69.2) 100(71.9) 54(73.0) 145(74.0) 120(67.8) X?2=1.93,df = 4,
Without partner 8 (30.8) 39(28.1) 20(27.0) 51(26.0) 57(32.2) p=.748
Education (years)
0-6 -
7-9 9 (36.0) 37(26.6) 22(29.7) 73(37.6) 60(34.5) X2=11.5,df = 12,
10-13 12 (48.0) 66(47.5) 36(48.6) 72(37.1) 72(41.4) p =.482
>14 3(12.0) 21(15.1) 13(17.6) 28(14.4) 29(16.7)

1(4.0) 15(10.8) 3(4.1) 21(17.0) 13(7.5)
BSE
Yes 17 (65.4) 88(63.3) 52(70.3) 166(84.7) 125(70.6) X2 =21.8, df =4,
No 9 (34.6) 51(36.7) 22(29.7) 30(15.3) 52(29.4) p =.000%*
CBE
Yes 8 (30.8) 55(39.6) 66(89.2) 176(90.3) 144(81.4) X2 = 149.5, df =4,
No 18 (69.2) 84(36.9) 8(10.8) 19(9.7) 33(18.6) p =.000
HBC family
Yes 1(3.8) 19(13.7) 12(16.2) 38(19.4) 32(18.1) X2 = 5.2, df =4,
No 25(96.2) 120(86.3) 62(83.8) 158(80.6) 145(81.9) p =259

Note: P — Precontemplation; C — Contemplation; A — Action; M — Maintenance; R- Relapse. BSE: Breast Self-Examination CBE: Clinical Breast
Examination HBC: History of breast cancer.

Table 3
Differences of health believes by stage of mammography adoption
Beliefs P! C? A3 M+ R’® Multiple Partial eta
M(SD) n=26 n=139 n=74 n= 196 n=177 comparisons squared
Susceptibility 8.2(2.9) 10.0(3.8) 10.4(4.3) 11.4(4.3) 10.5(4.1)** 1vs2,3,4,5% .021
Seriousness 21.3(9.1) 26.5(6.8) 26.2(6.7) 26.4(6.6) 26.7(6.8) 1vs 24,5 .023
Benefits 26.5(8.9) 34.5(2.7) 35.0(3.0) 35.3(2.5) 34.7(3.4)** 1vs2,3,4,5% 203
Barriers 14.6(5.3) 19.1(1.7) 19.3(1.8) 19.6(1.5) 19.2(2.1)** 1vs2,3,4,5% 183
Self efficacy 24.1(3.6) 27.3(1.5) 27.7(1.1) 27.8(.75) 27.1(2.0)** 1vs2,3,4,5% 174
2vs 4%;
4 vs5*
Health Motivation 13.0(3.3) 13.0(3.0) 13.3(2.7) 13.9(2.3) 13.2(2.9)* 2vs 4% .017

Note: P — Precontemplation; C — Contemplation; A — Action; M — Maintenance; R- Relapse. **p<.001; *p<.05
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On the other hand, these results differ from tho-
se obtained in other countries like Iran, where most
women (75%) were in the stages of precontempla-
tion and contemplation (Taymoori & Berry, 2009).
Similarly, most African American women were in the
contemplation stage (Russell et al.,2007). Iranian wo-
men still present barriers regarding mammography as
it causes pain, takes a long time and is embarrassing.
Similar to what was observed in African American
women who, in addition to having lower incomes,
which makes access to mammography difficult, also
perceived more barriers.

However, these results suggest an increase in the
use of the screening method in the population, in con-
trast of the reported in previous studies in Mexico
(Jacobo-Galindo et al., 2014; Lopez-Carrillo et al.,
2014; Tenahua-Quitl et al., 2015).

In the study, most women aged 40 to 49 years
were in the contemplation stage and most women
aged 50 to 59 and >60 years were in the maintenan-
ce stage. This result is similar to a study from Iran,
where middle-aged women were more likely to be in
the maintenance stage (Taymoori & Berry, 2009). In
Mexico, mammography is recommended starting at
age 40, so women in this age range begin with the
intention of having it done.

In the 50-year-old population groups, the percen-
tages in maintenance and relapse are very similar, so it
would be important to inquire about possible factors
related to not performing a mammography regularly.
Such as considering themselves without risk factors
or having had several mammograms without findings.

In our sample, we found significant differences
between the HBM variables scores and the stages of
change. The scores for susceptibility were lower in
the precontemplation stage than in more advanced
stages. This result differs with another study, whereby
there were no significant differences in this domain
between the stages of change (Salinas-Martinez et
al., 2018). A study suggests that women who have
low perceived susceptibility did not perceive the need
to perform the health behavior (Taymoori & Berry,
2009). In this case, it is expected that women in pre-
contemplation do not perceive themselves in risk and
would not practice the mammography screening.

As reported in other studies, perceived severity did
not vary significantly between the stages of change
(Moodi et al., 2012; Salinas-Martinez et al., 2018;
Shirzadi et al., 2017). A study found that this variable
had little variability because cancer was perceived as
a serious disease by most women, even if they prac-
tice or not the behavior (Medina-Shepherd & Kleier,
2010).

Our results corroborate the finding. Women in the
precontemplation stage perceive fewer benefits in the
use of mammography than women in more advanced
stages. However, there were no significant differences
in this variable between other stages (Taymoori et al.,
2014; Wu et al., 2009). It is expected that women
in precontemplation stage perceive less benefits and
would not have a mammography.

The barriers mean score was lower in precontem-
plation than in the rest of the stages. This finding is
similar to some studies, whereby women in the pre-
contemplation stage perceived fewer barriers than
women in more advanced stages (Russell et al., 2007;
Salinas-Martinez et al., 2018; Shirzadi et al., 2017).
This result suggests that women in the contemplation
stage are aware of certain limitations in performing
a mammography. We consider it is important to con-
tinue exploring the relation between contemplation
stage and specific perceived barriers as it may predis-
pose women into not carrying out the mammography
and avoid going to the action stage. A study in Mexi-
co shows that perceived benefits predict the practice
of mammography (Juarez-Garcia et al. 2021). Both
data should be considered in the design of interven-
tion for breast screening promotion.

The scores for perceived self-efficacy were diffe-
rent between the precontemplation stage and the
other stages of change, specifically between the sta-
ges of contemplation and maintenance, and between
the stages of maintenance and relapse. This finding
corroborates other studies findings (Moodi et al.,
2012; Salinas-Martinez et al., 2018) and evidences
how self-efficacy varies among women who adhere to
mammography screening and those who do not. This
suggests that women in maintenance stage consider
themselves capable of undergoing the mammogra-
phy continuously. It could also be suggested that
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self-efficacy is an important factor to change from
the contemplation stage to action and maintenance
stages. The questions related to self-efficacy to get a
mammogram show whether the person feels confi-
dent to go through the steps to get a mammogram.
Therefore, it is important to consider, when promo-
ting mammography, to inform about the procedure
to perform it, i.e., where to go, who to contact, so
that women feel confident that they will be able to get
the mammogram.

We found significant differences in health moti-
vation scores between the stages of contemplation
and maintenance. Resembling another study that
found that women in the maintenance stage had a
higher health motivation than women in other stages
(Moodi et al., 2012). This shows that people who are
interested in their general health care may be more
interested in performing a specific health care beha-
vior such as mammography and continue to practice
it. This also suggests that interventions to promote
breast cancer screening methods may also include ge-
neral health care information that can also contribute
to the promotion of protective factors against breast
cancer.

Also, we found that breast cancer screening be-
haviors such as breast self-examination (BSE) and
clinical breast examination (CBE) were more com-
mon in women in the maintenance stage. This is
relevant as in Mexico these screening methods are
still reccommended; the AEM from the age of 20 and
the ECM from the age of 25. These findings suggest
that women perform the 3 recommended screening
methods to stay in good health. In addition, as mam-
mography is recommended biannually, these other
methods can help women to be attentive to changes
in their breasts in case a symptom occurs and requires
some examination before the established time.

This study has limitations. First, the collected data
was self-reported by the participants and the per-
formance of mammograms in their health card was
not investigated. Second, the participants were from
a regional hospital in Northeast Mexico, hence the
results could not be generalized to other populations.

The relevance of the study is the finding of the
different stages of mammography adoption and the

beliefs related to them. The results can be useful for
the development of educative interventions for breast
cancer screening. Our results indicate that the number
of women who undergo mammography has increa-
sed. Nonetheless, a considerable percentage (26.9%)
of women remained in the stages of precontemplation
and contemplation, i.e., did not undergo mammo-
graphy. As well, women in maintenance stage report
higher self-efficacy and health motivation. According
to the health promotion perspective, an educational
program that informs about breast cancer, its risk
factors and screening methods can be useful for the
population (Martinez-Montafiez et al., 2009). There-
fore, implementing an educational intervention must
consider the information needs of women on those
stages, empower them to feel confident in performing
a mammography, and interested in staying in good
health.

Some interventions using both models (HBM and
TTM) have shown that participants move to more
advanced stages of change and undergo the mam-
mography examination regularly. A study found that
women that were in contemplation stage moved to
action, and maintenance stage after TTM interven-
tion (Lee-Lin et al., 2016). Other study applied HBM
intervention for cancer screening behaviors and repor-
ted an increase of perceived benefits and self-efficacy
after the intervention (Ghaffari et al., 2019).
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