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Abstract
Background: The close link between human resources for health and the performance of health systems calls for
a comprehensive study of the labor market. This paper proposes a performance metric for the nursing labor market,
measures its magnitude and analyzes its predictors over the last 15 years.
Design and methods: A repeated cross-sectional analysis using data from the quarterly population-based National
Survey of Occupation and Employment 2005–2019 (ENOE in Spanish). An aggregate total of 19,311 Mexican nurses
(population N = 4,816,930) was analyzed. Nursing labor market performance was defined as the level of non-precari‑
ous employment of nurses in the health sector. After describing the sociodemographic, labor and contextual charac‑
teristics of the nurses surveyed, we identified the key correlates of market performance using repeated cross-sectional
multiple logistic regression analysis. We then estimated the adjusted prevalence of market performance according to
the survey period and socioeconomic region of residence.
Results: The exogenous indicators analyzed shed light on various aspects of the market structure. Unemployment
remained stable at 5% during the period examined, but underemployment rose by 26% and precarious employment,
our endogenous indicator, also grew significantly. On the whole, our indicators revealed a notable deterioration in the
structure of the nursing labor market; they varied by age and sex as well as between public and private institutions.
Although the steepest deterioration occurred in the private sector, we observed an increase in precarious jobs among
public institutions formerly protective of employment conditions.
Conclusions: The deterioration of the labor market jeopardizes the ability of nursing professionals to participate in
the market as well as to obtain secure jobs once they do enter. The Mexican Health System suffers from a chronic
dearth of nurses, reducing its capacity to achieve its core objectives including enhanced coverage and increased
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effectiveness. Nursing workforce planning requires a context where the conditions in which the market currently
operates, and its potential deterioration are considered.
Keywords: Labor market, Nursing, Performance, Low- and middle-income countries, Mexico

Introduction
The close link between nursing human resources and
the performance of health systems worldwide [1] calls
for a comprehensive study of the nursing labor market
[2]. Unlike individuals engaged in general labor markets,
those who participate in professional labor markets, after
accumulating large human capital throughout a long
training process, seek employment options that allow
them to capitalize on their investment in terms of professional development and salary [3].
Labor markets have undergone significant changes over
the last three decades as a consequence of a structural
transformation in international economic production [4].
The industrialized countries in Europe, the United States
and Canada [5] among others, have adapted their labor
markets to the conditions in the post-industrialization
period, characterized by the predominance of service
production and a shift in the employer–employee relationship resulting in the erosion of labor rights. Two
notable aspects of this transition are a rising supply of
temporary jobs and unstable employment relations [6],
both mirrored by a segmented labor market.
Segmentation is based essentially on an employment
structure that includes/excludes prerogatives according
to national labor laws and the recommendations of the
ILO [7]. Studies have revealed an association between the
growing participation of labor in the informal sector and
segmentation. They have also documented the negative
effects of segmentation on national economies [8], for
instance, in the form of reduced tax revenues. This situation prevails across the majority of Latin American countries [9] and suggests a deterioration in labor markets
as a whole. Its origins lie in structural macroeconomic
changes (globalization), the incorporation of third-party
mechanisms such as outsourcing, and a shift in personnel
management methods [10].
Increased professionalization and extended training
for nurses have posed challenges for structuring the local
and global labor markets in this field [11, 12]. One fundamental proposal for meeting these challenges involves
the assessment of labor market performance for nursing
professionals. Over and beyond exploring market determinants, analyses need to examine its supply–demand
relationship in order to ascertain the characteristics of
nursing participation and identify variations in performance. Offering sufficient and legally protected employment requires that the design and management of public

policy in this area rest on solid evidence as regards the
performance of the nursing labor market. This encompasses not only the medium- and long-term production of graduates, but most importantly, the capacity of
health systems to deliver services that meet the needs of
the population. Providing information on the changes
in market performance over long periods sheds light on
its determinants as well. However, to accomplish this,
the metric systems for human resources must replace
their individual, non-linked and cross-sectional indicators with linked and continuous indicators that can serve
to analyze the multiple aspects of the labor market over
time. Such indicators are of particular relevance for those
who plan the workforce in the educational and health
sectors, especially in countries that have access to systematic data from official sources and sociodemographic
surveys.
Our study pursued a twofold objective: (1) to propose
a performance metric for the nursing labor market and
measure its magnitude; and (2) to analyze the temporal patterns of this market over the last fifteen years by
socioeconomic region, with emphasis on employment
differentials in the public and private sectors. In the next
section, we present the conceptual elements that guided
this study. We then describe our methods and define the
proposed labor performance metric. Finally, we present
the main results, discuss their implications for the Mexican health system and the health systems of other similar
countries, and draw a set of conclusions.

Conceptual framework
The structure and equilibrium of markets

According to the classic perspective of markets, supply
and demand of labor are balanced when the maximum
number of individuals is engaged in the existing market spaces–whether public or private. However, supply
and demand forces are dynamic, rendering it difficult
to hold an equilibrium in markets. Unemployment, a
classic indicator of disequilibrium, reflects an overabundant labor force, or an excessive supply of labor,
relative to demand. In professional markets, underemployment provides a key indicator as well. While the
latter denotes low working hours and incomes in general labor markets, in professional markets, it is understood as the volume of professionals who find no work
in their corresponding markets and end up working in
areas unrelated to their professional expertise.
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As mentioned above, precarious employment is a
growing phenomenon among health professionals. This
indicates a greater level of disequilibrium in the market
since it deprives salaried workers of labor conditions
adequate for fulfilling their tasks commensurate with
their educational level [13]. Although the nature of precarious employment differs from that of unemployment
and underemployment, it is important to understand
how it contributes to market imbalance.
The proposed performance assessment is relevant in
that it offers a comprehensive perspective of the labor
market. Performance should not be understood merely
as the capacity to balance the supply and demand of
health workers. It should also be seen as the ability to
provide workers with conditions that allow them to
function as a key element for achieving the objectives
of health systems and institutions. From the supply
standpoint, these conditions involve the training of
students at all levels; on the demand side, they concern the assurance of protected labor conditions, in
accordance with international conventions and national
regulations.
The determinants of market deterioration

The deterioration of professional labor markets is subject to exogenous and endogenous structural determinants that interact with one another despite their
different natures [14]. The first relates to a transformation in global economic relations as powers compete
for capital reproduction spaces across the globe. This
phenomenon has permeated all economic sectors, with
recent emphasis on service production. It is in this
particular context that health services and their associated endogenous determinants evolve. In low- and
middle-income countries, the incorporation of capital
has managed to insinuate itself into health systems of
all types. To a varying degree, health system reforms
facilitate the incorporation of private capital to finance
the production of highly profitable services. This has
modified labor relationships in the production of both
private and public services as efforts have shifted their
focus to the need for maximizing capital reproduction,
minimizing costs and reducing the budgets of the public sector [15]. The effects of these exogenous determinants can be assessed by measuring the aforementioned
indicators of unemployment, underemployment, and
precarious employment, with the latter understood
as a summary measure of specific job characteristics
such as salary, benefits, excessive work and contractual
instability.
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The structure of the nursing labor market in Mexico

Nursing professionals in Mexico are trained at three
educational levels: (a) auxiliary, (b) technical and (c) university. The first two were initiated over a century ago in
hospitals associated with religious orders and were later
assumed by the government. Public and private hospitals have continued training nurses to ensure an ad hoc
production of personnel that meets their specific needs.
Social Security institutions provide exclusively technical training including technical specialization programs.
Aspiring nurses began attending university five decades
ago, with the number of graduates growing exponentially
over the past 20 years. Those who earn a graduate degree
can pursue postgraduate (master and doctorate) credits and clinical specialization [16]. Demand for nursing
graduates is segmented by educational level and the type
of institution requiring personnel. Public institutions follow various recruitment regimes. Some, including the
Ministry of Health, have opened their doors to university
graduates as their production has grown, and have modified their structure of job and salary codes somewhat to
distinguish among nursing educational levels [17]. Others, such as the Social Security institutions, prefer technical personnel who scale through the labor code structure
as they acquire higher training [18]. Although the latter
have begun to engage a larger number of university professionals in recent years, they have yet to adjust their
structure of job and salary codes to differentiate technical
from university-level personnel. Private hospitals are also
incorporating more university professionals; however,
they lack a common structure of job and salary codes and
tend to offer precarious employment conditions [19].
Performance assessment of professional labor markets

The performance of professional labor markets is often
assessed on the basis of individual indicators, primarily unemployment; underemployment is evaluated to a
lesser degree. Both reflect the extent to which specific
markets have the capacity to incorporate personnel with
the corresponding level of training [20]. A third indicator, precarious employment, reflects not the incapacity of
markets to integrate individuals in areas corresponding to
their professions, but their incapacity to engage them in
such areas under protected and stable labor conditions.
Furthermore, inadequate labor conditions have also been
associated to reduced quality of care and patient safety
[21, 22]. The set of indicators used for assessing the performance of professional markets therefore needs to be
integrated and tracked over time. At present, analyses
of the health labor market use indicators such as salary,
work schedule, geographic distribution and productivity
[23]. Indicators of labor waste are not considered even
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though this factor prevents thousands of workers from
participating in the markets for which they were trained.
Precariousness is also ignored given its recent incorporation into analyses of this type [24].

Methods
Settings/design and study participants

We performed a repeated cross-sectional analysis of secondary data on the Mexican nursing labor market collected between 2005 and 2019. We drew the information
from the National Survey of Occupation and Employment (ENOE by its initials in Spanish), which is a public,
cross-sectional, probabilistic and retrospective population-based survey representative at the national and state
levels (Mexico has 32 states), including rural/urban
strata. It is the main data source used for generating official labor indicators and their individual and household
socioeconomic and demographic correlates. This survey
is administered quarterly to individuals 15 years or older
residing in more than 100,000 households [25].
The ENOE is designed as a rotating panel with cycles
of five visits, so that each quarter, twenty percent of the
original sample is replaced. Trained interviewers carry
out standardized, structured face-to-face interviews with
key household respondents. All participants provide the
requisite informed consent. In order to eliminate the
quarterly seasonality of the analyzed data, capture the
maximum levels of heterogeneity in the data as well as
reduce the redundancy of observation units, all households visited for the first time in each quarter and each
year were used to select economically active nursing
professionals as defined by the INEGI Career/Profession Coding Catalogue (n = 21,854). After excluding
observations with incomplete information on the variables of interest, our final sample included 19,311 nurses
throughout the study period, equivalent to 4,816,930
at the national level. We looked for potential differences between our analytical sample and those excluded
because of missing data–particularly as regards covariates that could be associated with our outcome variable–
but found no significant differences.
This study did not involve human participants and the
data for the analysis were requested and obtained from
the surveys public repository hosted at the INEGI (see
in https://www.inegi.org.mx/programas/enoe/15ymas/#
Microdatos). Therefore, the approval for this secondary
analysis was not obtained from any Ethics, Research or
Biosecurity Committee.
Measures
Performance of the nursing labor market

We analyzed four performance indicators for the nursing
labor market [13, 26]:

Page 4 of 13

(a) Unemployment (yes = 1/no = 0), denoting nurses
who did not work for a payment although they were
available and desired to work (or change jobs);
(b) Underemployment
(yes = 1/no = 0),
denoting
nurses who were employed outside the health sector and who were available but preferred to work
outside the health sector (or change jobs);
(c) Employment (yes = 1/no = 0), denoting nurses who
were employed in the health sector and were available to work (or change jobs), and
(d) Non-precarious employment (yes = 1/no = 0),
denoting nurses who self-reported having nonprecarious jobs [13], in terms of three dimensions: (i) the economic, which considers the level
of income received in exchange for labor force,
using minimum wage as a reference; (ii) the regulations, which include the contract and duration of
the working day, specifically, whether or not there
is a written contract; and (iii) occupational safety,
which includes the affiliation to social security
and/or social benefits, measured by being receiving services from health institutions and having
at least one social benefit. Based on this elements,
and following our previous studies [13, 27], a nonweighted score of additive work precariousness
was built based on the sum of five dichotomous
variables (yes = 1/no = 0): (i) salary: equal to 1 if
the individual reported up to two times the minimum wage; (ii) workday: equal to 1 if the individual
works less than 34 h or more than 48 h (part-time
or extended time); (iii) contract: equal to 1 if the
individual reported not having a written contract;
(iv) social benefits: equal to 1 if the individual did
not comply with this condition; (v) social security:
equal to 1 if the individual self-reported not having
access to services from health institutions. All these
variables were counted as zero if they did not comply with the condition. Thus, each nurse could have
a value of zero to five. Non-precarious employment
(score equal to zero) in the health sector (yes = 1/
no = 0) was our main proxy for performance of the
nursing labor market.

Covariates

In line with previous studies [13], we analyzed the following data on the sociodemographic, labor and residence
characteristics at the individual level: sex (female = 1/
male = 0), age (≤ 24, 25–54 and ≥ 55 years) at the time
of the survey [28], marital status (married/free union
and single or divorced/widowed), education (bachelor’s
or other university degree), labor sector (public or private), number of jobs (1 or ≥ 2); place of residence (rural,
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semi-urban, urban and metropolitan), and the socioeconomic region of residence according to the official definition in Mexico [29].
Statistical analysis

All analyses were performed using the svy module of the
Stata MP 15.1 statistical package, and all descriptive and
multivariate analyses were based on survey weights to
account for the complex survey design. First, we quantified the distribution of nursing professionals according to their labor status (unemployed, underemployed
or employed in the health sector) during the last three
federal government administrations and the first year of
the current administration: Vicente Fox (last two years
in office: 2005–2006); Felipe Calderon (2007–2009 and
2010–2012); Enrique Peña (2013–2015 and 2016–2018);
and Andres Manuel López-Obrador (first year in office:
2019). We then described the sociodemographic, labor
and contextual characteristics of the surveyed nurses
according to their labor status and levels of employment
precariousness, indicating the means and percentages
of these variables with a 95% CI . In addition, we determined the distribution of employed nursing professionals
according to their levels of employment precariousness,
government period and labor sector.
We assessed the influence of the labor sector on the
likelihood of having non-precarious work by estimating
two groups of repeated cross-sectional, multiple logistic
regression models [30–32]. The first group referred to
the sample of underemployed nurses and other workers in the health sector, while the second pertained to
the sample of health-sector employees. We constructed
three models for each sample, differentiated by means of
adjusted covariates: the first model was adjusted only by
quarter (Trim) and survey year (Survey) as well as by the
relationship between the labor sector (Sector) and survey
year; the second was further adjusted by the individual
characteristics mentioned above; and the third adjusted
model (the most comprehensive) included the contextual
features. The three models were specified as follows:


p
= β0 + βsector Sectorj + βtrim Trimj
Log
1−p

βk Zkj + εj ,
+ βsurvey Surveyj +
k

where p represented the occurrence probability of the
event of interest, and Z a vector that included the sociodemographic, labor and residence characteristics
mentioned above for labor sector k, measured for each
nursing professional j surveyed. β′s and εj represented a
vector of parameters to be estimated and the error term,
respectively. Post-estimate and goodness-of-fit tests
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showed that the regression models exhibiting a good
fit for the data had been correctly specified. Lastly, we
adjusted the prevalence rates and corresponding 95%
CIs of non-precarious health-sector employees by survey
period and socioeconomic region of residence.

Results
Descriptive results

During the period analyzed, the unemployment rate
among our sample of nursing professionals varied by 5%,
the percentage of those employed in the health sector
diminished by 10.5% (dropping from 68.6% in 2005–2006
to 61.4% in 2019), and the percentage of those underemployed grew by 26.2% (rising from 26.7% in 2005–2006 to
33.7% in 2019) (Fig. 1).
During the same period, 25.2% of the study population self-reported precarious underemployment and 4.9%
non-precarious underemployment (Table 1). 28.7% of the
sample self-reported non-precarious and 36.6% precarious employment conditions in the health sector. More
men than women reported being precariously (29.7% vs.
24.5%) and not precariously (6.7% vs. 4.6%) underemployed. Conversely, a smaller percentage of men reported
being employed in the public and private health sectors,
whether precariously (25.0% vs. 29.5%) or not (31.9% vs.
37.3%). The unemployment rate decreased with the age
of the nursing professionals; this was in contrast to what
we observed with non-precarious underemployment,
where the percentage of underemployed nurses increased
with age.
In addition, we observed a U-inverse relationship
between the percentage of nurses employed in the
health sector under non-precarious conditions and
age: 15.1% (95% CI: 12.8%-17.4%) among individuals
24 years old or younger, 41.9% (95% CI: 40.5%-43.3%)
in those 25 to 54 years old, and 30.7% (95% CI: 26.5%39.6%) in those over 54 years old. Surprisingly, the percentage of unemployment was similar for nurses who
had received a university education (4.4%, 95% CI:
3.8%-5.1%) and those who reported having a technical
background (4.7%, 95% CI: 3.9%-5.5%). This was not
the case regarding the percentage of people in the other
job categories. In particular, the percentage of nurses
employed in the health sector under non-precarious
conditions was 23% higher (32.7% vs. 40.3%) for those
with university-level education. Precarious underemployment was more prevalent in the private (57.9%)
than in the public (5.0%) sector. However, the percentage of nursing professionals employed under precarious
and non-precarious conditions was higher among those
employed in the public (36.2%, 95% CI: 34.6%-37.7%
and 55.1%, 95% CI: 53.5%-56.6%) as opposed to the private (21.2%, 95% CI: 19.7%-22.8% and 13.8%, 95% CI:
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Fig. 1 Distribution of nursing professionals according to labor condition. Mexico, 2005–2019. Estimates took into account the design effect of the
survey. Data source: National Occupation and Employment Survey (ENOE in Spanish) 2005–2019

12.5%-15.1%) sector, respectively. The prevalence rates
of both non-precarious underemployment and nonprecarious employment in the health sector increased
according to the degree of urbanity of the place of residence and the level of wealth of the region in which the
nursing professionals resided (Table 1).
We also observed that the percentage of employees in
the private sector working under highly precarious conditions had grown notably over the last fifteen years,
from 19.5% in 2005–2006 to 31.2% in 2019 (Fig. 2a).
On the other hand, the percentage of employees working in non- or low-precarious conditions in the private
sector decreased by 22.5% (from 60.8% in 2005–2006
to 47.1% in 2019, P < 0.001). The situation was different
in the public sphere (Fig. 2b). Although the percentage of nurses employed in highly precarious conditions
practically doubled (from 3.8% in 2005–2006 to 7.3%
in 2019), the percentage of those employed in non- or
low-precarious conditions fell by 11.5% (from 89.9% in
2005–2006 to 79.6% in 2019).
Regression results

The aOR of having a non-precarious job for nursing
professionals who were underemployed or employed

in the health sector, were higher among public-sector workers (aOR 7.11, 95% CI: 4.91–10.31). These
odds ratios dropped considerably when the estimates
were limited to those who reported being employed
(aOR 2.17, 95% CI: 1.36–3.46) (Table 2). Among both
female and male working nurses, the percentage of
those employed in non-precarious conditions was
notably higher in the public than in the private sector
and increased according to the levels of wealth of their
regions of residence, although this difference has been
narrowing in recent years (Fig. 3a). Correspondingly,
the percentage of people employed under non-precarious conditions in the health sector grew according
to the level of regional wealth (Fig. 3b). These models
showed that although this percentage had been declining in the public sector, it tended to equal that estimated for the private sector, especially at the end of
the period analyzed.

Discussion
In this paper, we propose a composite metric for assessing the performance of the Mexican labor market for
nursing professionals and describe our analysis of its predictors and temporal patterns. Our strategy recognizes
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Table 1 Main characteristics of the nursing professionals analyzed. Mexico, 2005–2019
Unemployed

Underemployed

Employees in the health sector

Non-precarious

Precarious

Non-precarious

Precarious

Weighted sample

219 652

235 548

1 214 348

1 762 996

1 384 386

%

4.6

4.9

25.2

36.6

28.7

Men

6.7 (4.9–8.5)

6.7 (5.2–8.2)

29.7 (26.8–32.6)

31.9 (28.9–34.8)

25.0 (22.4–27.6)

Women

4.2 (3.7–4.7)

4.6 (4.1–5.1)

24.5 (23.4–25.7)

37.3 (36.1–38.6)

29.3 (28.1–30.5)

≤ 24

11.4 (9.6–13.3)

3.9 (2.8–5.0)

34.7 (32.1–37.4)

15.1 (12.8–17.4)

34.8 (32.2–37.4)

25–54

3.3 (2.8–3.8)

5.0 (4.5–5.5)

21.9 (20.7–23.0)

41.9 (40.5–43.3)

28.0 (26.7–29.2)

≥ 55

1.3 (0.5–2.2)

6.0 (3.9–8.0)

40.6 (36.1–45.1)

30.7 (26.5–34.9)

21.4 (17.8–25.1)

Married or free union

2.8 (2.3–3.3)

5.2 (4.5–5.8)

24.2 (22.8–25.5)

40.6 (39.1–42.2)

27.2 (25.8–28.7)

Single

7.8 (6.7–9.0)

4.2 (3.4–5.0)

25.4 (23.6–27.3)

30.4 (28.5–32.3)

32.1 (30.2–34.0)

Divorced or widowed

2.8 (1.8–3.9)

5.6 (4.3–6.9)

29.6 (26.3–32.8)

36.3 (33.1–39.6)

25.6 (22.7–28.6)

No

4.7 (3.9–5.5)

5.5 (4.8–6.2)

29.9 (28.2–31.6)

32.7 (31.0–34.4)

27.2 (25.6–28.8)

Yes

4.4 (3.8–5.1)

4.3 (3.7–4.9)

20.8 (19.5–22.0)

40.3 (38.7–41.9)

30.2 (28.7–31.6)

Private

–

7.0 (6.2–7.9)

57.9 (56.0–59.8)

13.8 (12.5–15.1)

21.2 (19.7–22.8)

Public

–

3.8 (3.3–4.4)

5.0 (4.3–5.6)

55.1 (53.5–56.6)

36.2 (34.6–37.7)

One

–

4.8 (4.3–5.3)

24.9 (23.8–26.0)

37.0 (35.8–38.3)

28.5 (27.3–29.6)

Two or more

–

6.1 (3.7–8.5)

30.3 (25.9–34.6)

30.1 (26.2–34.0)

33.5 (29.4–37.6)

Rural

4.2 (2.7–5.7)

3.7 (2.0–5.4)

31.2 (27.1–35.3)

30.8 (27.0–34.6)

30.1 (26.4–33.7)

Semi-urban (peri-urban)

4.8 (3.4–6.2)

3.3 (2.2–4.4)

24.7 (21.7–27.7)

34.6 (30.9–38.3)

32.6 (29.2–36.0)

Urban

4.9 (3.6–6.2)

3.4 (2.4–4.4)

27.3 (24.4–30.2)

35.3 (32.1–38.4)

29.1 (26.2–32.0)

Metropolitan

4.5 (3.8–5.1)

5.7 (5.1–6.3)

24.0 (22.7–25.3)

38.0 (36.6–39.5)

27.8 (26.5–29.1)

Poorest

4.1 (2.8–5.3)

3.6 (2.5–4.8)

24.8 (21.9–27.6)

33.6 (30.7–36.6)

33.9 (31.0–36.8)

2

4.0 (3.0–5.0)

3.6 (2.5–4.6)

26.7 (24.2–29.3)

35.4 (32.7–38.1)

30.3 (27.8–32.8)

3

3.8 (2.6–4.9)

4.5 (3.1–5.9)

23.8 (20.6–26.9)

36.8 (33.5–40.0)

31.2 (28.0–34.5)

4

4.7 (3.4–6.0)

3.7 (2.8–4.6)

26.3 (23.8–28.9)

35.3 (32.5–38.0)

30.0 (27.3–32.7)

5

4.3 (3.1–5.4)

7.3 (5.8–8.7)

24.2 (22.1–26.4)

38.8 (36.1–41.4)

25.5 (23.2–27.7)

Wealthiest

5.4 (4.4–6.4)

6.2 (5.2–7.2)

24.3 (22.2–26.5)

38.4 (36.0–40.8)

25.7 (23.8–27.7)

% and 95% CI
Sociodemographic and labor
characteristics

Age (y)

Marital status

University education

Labor sector

No. of jobs

Place of residence

Socioeconomic region

Estimates considered the design effect of the survey. Data source: National Occupation and Employment Survey (ENOE in Spanish) 2005–2019

the complex nature of this market, manifested in a number of characteristics. First, the nursing market in Mexico, as in many other LMICs, engages nurses with very
dissimilar levels of training ranging from nine to twenty
years of formal education [33]. Second, to date, the labor
market has been unable to generate differences in salaries
commensurate with the level of training. For example, it
has been documented that nurses with 16 years of training often earn incomes similar to those of individuals

with less education [34]. Third, in the last 10 years, the
market has failed to provide adequate employment
opportunities corresponding to the increased availability of highly trained nurses [35, 36]. Fourth, the unprecedented increase in the demand for nursing personnel by
private institutions in the last decade reflects the growth
of this sector in the Mexican health system [27].
The performance indicators analyzed in our study
raised a set of specific elements to consider. Two of
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Fig. 2 Distribution of nursing professionals according to level of employment precariousness and labor sector. Mexico, 2005–2019. A Employees
in the private sector. B Employees in the public sector. Estimates considered the design effect of the survey. Data source: National Occupation and
Employment Survey (ENOE in Spanish) 2005–2019
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Table 2 Regression analysis results for labor sector influence on non-precarious employment. Mexico, 2005–2019
Underemployed and employed in the health
sector

Employed in health sector

Model 1

Model 1

Model 2

Model 3

Model 2

Model 3

aOR’s and 95% CI
Labor sector
Private

Ref

Ref

Ref

Ref

Ref

Ref

Public

8.04***

6.78***

7.11***

2.61***

2.03**

2.17**

(7.09–9.12)

(4.68–9.82)

(4.91–10.31)

(1.69–4.02)

(1.27–3.23)

(1.36–3.46)

Adjusted covariates
Survey quarter

Yes

Yes

Yes

Yes

Yes

Yes

Survey year

Yes

Yes

Yes

Yes

Yes

Yes

Labor sector × survey year

Sociodemographics and labor characteristics

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

No

Yes

Yes

Place of residence characteristics

No

No

Yes

No

No

Yes

Observations

18,560

18,560

18,560

12,924

12,924

12,924

Goodness-of-fit test (Hosmer and Lemeshow)
F-adjusted test statistic

1.11

2.05

0.98

0.83

0.58

0.74

P>F

0.36

0.03

0.45

0.59

0.82

0.67

Estimates considered the design effect of the survey
Data source National Occupation and Employment Survey (ENOE in Spanish) 2005–2019
***P < 0.001, **P < 0.01, *P < 0.05

them, unemployment and underemployment, establish
the capacity of the markets to absorb available professionals. The behavior of the former remained stable at
approximately 5% during the period studied, suggesting
low sensitivity to variations in the nursing labor market.
Underemployment, on the other hand, grew noticeably
(26%) over this period, implying that graduate nurses are
increasingly seeking opportunities in other markets outside of nursing. The combined effect of both indicators
revealed that, by 2019, only 61% of nursing professionals
were employed as nurses. The third indicator, precarious employment, showed the weakness of the market in
offering working conditions in accordance with the legislation in force in Mexico [37]. The precariousness of the
nursing labor market is a phenomenon that not only grew
significantly during the period studied, but also became
increasingly widespread throughout the country [13].
These indicators offer a better overview of the complex
nursing market when analyzed together [38]. Thus, we
found that, of the total number of underemployed nurses
of both sexes, the vast majority worked in precarious
conditions. This reflected the fact that their employment
status did not necessarily improve when they were forced
to seek work in labor markets outside their own profession. Some sociodemographic characteristics also established differences. The men in our sample faced a higher
risk of underemployment and precarious employment;
this fact was linked to the increase in the proportion of

men in the labor market observed in recent years, at a
time when the number of positions in health institutions
has declined and working conditions have deteriorated.
Age also established differences. As happens in many
professional and non-professional markets, the intermediate ages in our sample were those where the best
working conditions were concentrated; older individuals
tended to be more underemployed once they left the professional market. On the other hand, as reported in other
countries, nursing professionals with university training
observed an increase in the labor market [39], particularly in non-precarious positions. Therefore, it is possible
that the market is preferring to recruit nurses with bachelor’s degrees given that, as previously noted, the salary
differences among educational levels are very small.
The results emphasize the restructuring of the nursing
labor market in Mexico, with significant growth in the
private sector [27]. This labor restructuring was preceded
by a restructuring of the health-care market as a whole.
While 52% of health spending in the country goes to the
private sector and the remaining 48% to the public sector, the latter provides a greater volume of services (60%).
The growth of the private sector has clearly attracted
nurses who find no opportunities in the public sector,
yet private sector demand includes a high proportion of
precarious jobs. It should also be noted that, although
there are differences between the two sectors, the precarious nature of intermediate- and high-level positions
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Fig. 3 Prevalence of non-precarious employment according to labor sector and socioeconomic region. Mexico, 2005–2019. A Among
underemployed and employed nurses in the health sector. B Among employed nurses in the health sector. Adjusted percentages after estimating
model 3 in Table 2. Estimates took into account the design effect of the survey. Data source: National Occupation and Employment Survey (ENOE in
Spanish) 2005–2019
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in the public sector has increased in recent years as well.
It is feasible to assume that in the coming years the differences between the two sectors could be reduced to a
minimum if this trend continues.
The nursing labor market has also undergone other
changes in recent years, particularly related to differences
between job categories and between the public and private sectors. Until 2000, hospital-trained technical nurses
dominated the market. This training was carried out in
health units and institutions to meet their own demand.
The most important case was the Mexican Social Security Institute, which for more than 40 years focused its
demand exclusively on recruiting technical nurses and
undertake their specialization through post-technical
courses offered by the institution itself [40]. The growth
in the supply of nurses trained in universities has been
taken advantage of by the Ministry of Health and it has
invested in their training as specialists and in postgraduate degrees (master’s and doctoral). In the master’s level
training of advanced practice nurses in Mexico, only
university-trained nurses are recruited and if this market
expands in the coming years, technical nurses could lose
spaces that are currently still protected. Other job niches
have also opened up in the non-institutional private sector. A relevant case is home care. Through companies
that contract their services or on an individual basis, the
increase of nurses caring for terminal or chronic patients
in their homes has been documented [41].
The participation of professional associations in the
way in which these personnel are linked to the labor market has been scarce, as well as the participation in the
generation of norms that regulate these forms of linkage. Recently, the major focus of these associations is to
create certification guidelines for personnel, leaving as a
secondary issue the defense of the labor rights of their
members [42].
Regression analyses for underemployment showed
that, in labor markets unconnected to health, public sector positions are up to eight times more likely to
offer non-precarious conditions compared with private
employment. This difference was radically reduced in the
professional nursing market, suggesting that the protective factor of employment in the public sector is not very
different from that in the private sector [43]. These slight
differences could stem from the fact that, over the past
20 years, the public sector began to generate demand for
nurses (and other health professionals) based on temporary contracts with no guaranteed labor rights. Although
efforts were made to improve temporary contract conditions [44], they were insufficient for reducing the level of
precariousness.
It is important to note the geographic differences in the
professional nursing market. Mexico has made significant
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efforts to provide health care to poor populations that are
generally located in rural and peri-urban areas. From the
perspective of the nursing labor market, we observed that
precarious employment is much more prevalent in small
and medium-sized locations. Therefore, when we talk
about health-service markets, it is important to consider
the care for the poorest populations on which government policy in Mexico has focused in the last 30 years.
Wealthier (mostly urban) areas of the country may offer
more protected and stable employment and therefore
attract a higher volume of nurses. However, the decline
in both public and private protected employment shows
that the deterioration of the nursing labor market has
increased in the poorest areas of the country. From this
perspective, bringing nurses to poor, rural and periurban areas requires the development of a predefined
policy where the government establishes investment priorities not only to guarantee the public access to services,
but also protected jobs.
In summary, an analysis of professional labor markets
requires the use of various types of articulated indicators to account for the complex phenomena that characterize these markets. In the case of the Mexican nursing
market, we used three combined indicators: unemployment, underemployment and precarious employment.
We adopted unemployment because it is the most common indicator used to analyze the performance of general labor markets. However, as we have shown, it has
limited applicability in the case of professional markets.
Underemployment, on the other hand, offers a variety
of options for analyzing the incapacity of professional
labor markets to incorporate graduates from professional
schools as well as the risks this implies for falling into
precarious working conditions. Precariousness exposes
the risks that professional labor markets are facing as a
result of globalization, including the reduction of the
protective effect of public institutions.
Our study had several limitations. First, although the
ENOE is a high-quality, systemic and periodic population-based survey, ours was a cross-sectional study and
thus provided information only on associations, not
causal effects. Second, the study used self-reported measurements; therefore, the results may have been affected by
recall bias. They may also have been affected by inaccurate weighting of the analyzed performance dimensions.
To validate the proposed metric, future studies in Mexico
and other LMICs should consider different approaches
such as consulting labor-market experts (i.e., using Delphi
methods) and comparing results with those of countries
with similar data sources. Third, the proposed metric did
not incorporate the duration or chronicity of unemployment, underemployment and precarious employment.
The incorporation of this metric requires a longitudinal

Nigenda et al. Human Resources for Health

(2022) 20:24

structure (prospective or retrospective) of the analyzed
data. Future analyses should address this dimension of
labor market performance. On the other hand, our study
had several strengths. The three dimensions of the proposed metric allowed for a highly comprehensive study of
labor market performance. They covered the quantity and
quality of demand/supply of employment in the nursing
sector. In addition, the data used encompassed a 14-year
period, enhancing the reliability of our results.
In the current context, strategies for evaluating the performance of the labor market for health workers must
consider the changes that the COVID-19 pandemic is
imposing around the world. Dealing with the pandemic
has required hiring thousands of workers under a variety
of conditions. In Mexico, the government has engaged
approximately 45,000 health workers, primarily nurses
and doctors, on a temporary basis during the acute phase
of the epidemic. The majority of these workers have been
contracted to care for COVID-19 patients in hospital settings, with very few assigned to work in the community.
Judging by the high number of infected employees, the
working conditions for newly hired staff are often inadequate. Infected workers on short-term contracts are sent
to quarantine and their contracts generally terminated.
The COVID-19 pandemic has exposed the stark vulnerability of those in precarious employment conditions; this
has not undermined the ability of these health workers to
adequately perform their duties. It is crucial to provide
labor protection to newly hired workers if the health system is to achieve its goal of improving the health of the
population.
Finally, from the discussion some basic policy recommendations emerge. First, it is important to implement a planning process for the training of nurses in
the country, including both public and private schools
to calibrate the production according to future health
systems requirements. Second, a re-training program
is needed to update underemployed nurses’ knowledge to seek employment opportunities in health institutions and capitalize the social investment made in
their original training. Third, to pass and enforce legislation to combat labor market practices that attempt
against labor rights including tertiarization, temporary
contracting, unfair salaries, among others. Fourth, to
implement an encompassing regulatory mechanism to
promote high-quality training at schools, fair recruitment mechanisms and appropriate labor conditions in
public and private health units. Despite globalization
of training and labor relations is expanding, not all recommendations could be relevant to the reality of other
LMIC and industrialized ones. In any case, they require
analysis and adaptation.

Page 12 of 13

Abbreviations
ILO: International Labor Office; ENOE: National Survey of Occupation and
Employment; INEGI: National Institute of Statistics and Geography; CI: Con‑
fidence interval; aOR: Adjusted odds ratio; LMICs: Low- and middle-income
countries; COVID-19: Coronavirus disease.
Acknowledgements
We acknowledge the valuable assistance of Patricia E. Solis in translating this
manuscript into English.
Authors’ contributions
GN and ESM conceived the idea of the paper. ESM and EFR led the formal
analysis and performed the data curation. GN and ESM drafted the manu‑
script. PA, EFR and RZG provided critical inputs on multiple drafts. ESM is the
guarantor of the work; as such, he had full access to all the data in the study
and takes responsibility for the integrity of the data and the accuracy of
the data analysis. All authors provided critical inputs on multiple drafts and
approved the final manuscript submitted.
Funding
No funding was provided for this study.
Availability of data and materials
The dataset analyzed during this study is available from the corresponding
author on request.

Declarations
Ethics approval and consent to participate
Ethical approval is not required by our institute for this type of study.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Study registration
Does not apply.
Author details
1
School of Nursing and Obstetrics, National Autonomous University of Mexico,
Mexico City, Mexico. 2 Center for Health Systems Research, National Institute
of Public Health, Cuernavaca, Morelos, Mexico. 3 Center for Demographic,
Urban and Environmental Studies, College of Mexico A.C., Mexico City, Mexico.
4
Iztacala Faculty of Higher Studies, National Autonomous University of Mexico,
Mexico City, Mexico.
Received: 12 November 2021 Accepted: 24 February 2022

References
1. Diallo K, Zurn P, Gupta N, Dal Poz M. Monitoring and evaluation of human
resources for health: an international perspective. Hum Resour Health.
2003;1(1):3.
2. Andalón M, Fields G. A labor market approach to the crisis of health
care professionals in Africa. IZA Discussion Paper. Bonn, Germany; 2011.
(Discussion Paper). Report No.: 5483.
3. Scheffler RM, Campbell J, Cometto G, Maeda A, Liu J, Bruckner TA, et al.
Forecasting imbalances in the global health labor market and devising
policy responses. Hum Resour Health. 2018;16(1):5.

Nigenda et al. Human Resources for Health

4.
5.
6.
7.
8.
9.
10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

(2022) 20:24

Agénor PR, Lim KY. Unemployment, growth and welfare effects of labor
market reforms. J Macroecon. 2018;58(December):19–38.
Labonté R, Cobbett E, Orsini M, Spitzer D, Schrecker T, Ruckert A. Globali‑
zation and the health of Canadians: ‘having a job is the most important
thing.’ Glob Health. 2015;11(1):19.
Eichhorst W, Marx P, Wehner C. Labor market reforms in Europe: towards
more flexicure labor markets? J Labour Market Res. 2017;51(1):3.
Fontoura J, Gunther L. The legal and effectiveness of the recom‑
mendations of the International Labor Organization. Revista Jurídica.
2017;3(44):19–35.
Ulyssea G. Informality: causes and consequences for development. Annu
Rev Econ. 2020;12(1):525–46.
Fernández C, Villar L. Taxonomía de la informalidad en América Latina.
Bogotá, Colombia; 2017. (Documentos de Trabajo).
Laurell AC. Las reformas de salud en América Latina: procesos y resulta‑
dos. Cuadernos de Relaciones Laborales. 2016;34(2):293–314.
Araújo-Dos-Santos T, Silva-Santos H, Silva MN, Coelho ACC, Pires CGS,
Melo CMM. Job insecurity among nurses, nursing technicians and nurs‑
ing aides in public hospitals. Rev Esc Enferm USP. 2018;52:1–8.
Granero-Lázaro A, Blanch-Ribas JM, Roldán-Merino JF, Torralbas-Ortega
J, Escayola-Maranges AM. Crisis en el sector sanitario: impacto percibido
en las condiciones de trabajo de las enfermeras. Enfermeria Clinica.
2017;27(3):163–71.
Aristizabal P, Nigenda G, Serván-Mori E. The precarization of the Mexican
nursing labor market: a repeated cross-sectional analysis for the period
2005–2018. Hum Resour Health. 2019;17(1):87.
Vives A, Gonzalez Lopez F, Benach J. Measuring precarious employment:
type of contract can lead to serious misclassification error. Ann Work
Exposures Health. 2020;64(9):1035–8.
Prada C, Chaves S. Health system structure and transformations in Colom‑
bia between 1990 and 2013: a socio-historical study. Crit Public Health.
2019;29(3):314–24.
Instituto Nacional de Salud Pública (INSP). Brechas en la disponibilidad
de médicos y enfermeras especialistas en el sistema nacional de salud.
Informe final. Cuernavaca, Morelos, México; 2017.
Secretaría de Salud de México (SSA). Estado de la enfermeria en México
2018 [Internet]. Ciudad de México; 2018. http://www.cpe.salud.gob.mx/
site3/publicaciones/docs/estado_enfermeria_mexico2018.pdf
López-Lares NR, Matus-Miranda R. Ambiente educativo en Escuelas de
Enfermería del Instituto Mexicano del Seguro Social. Rev Enferm IMSS.
2008;16(3):127–33.
Squires A, Juárez A. A qualitative study of the work environments of
Mexican nurses. Int J Nurs Stud. 2012;49(7):793–802.
Jiménez CR. Caracterización del desempeño laboral de los egresados
y la segmentación de cuatro mercados en Ciudad Juárez. Revista de la
Educación Superior. 2019;48(191):141–67.
Ferlie EB, Shortell SM. Improving the quality of health care in the United
Kingdom and the United States: a framework for change. Milbank Q.
2001;79(2):281–315.
Olds DM, Clarke SP. The effect of work hours on adverse events and errors
in health care. J Saf Res. 2010;41(2):153–62.
Sousa A, Scheffler R, Nyoni J, Boerma T. A comprehensive health labour
market framework for universal health coverage. Bull World Health Organ.
2013;91(11):892–4.
Benach J, Vives A, Amable M, Vanroelen C. Precarious employement:
understanding an emerging social determinant of health. Annu Rev
Public Health. 2014;35(1):229–53.
Instituto Nacional de Estadística, Geografía e Informática (INEGI).
Encuesta Nacional de Ocupación y Empleo (ENOE) [Internet]. Microdatos.
2019 [cited 2020 May 1]. https://www.inegi.org.mx/programas/enoe/
15ymas/
Vives A, Benmarhnia T, Gonzalez F, Benach J. The importance of using
a multi-dimensional scale to capture the various impacts of precarious
employment on health: Results from a national survey of Chilean work‑
ers. PLoS ONE. 2020;15:1–10.
Nigenda G, Serván-Mori E, Aristizabal P, Zárate-Grajales RA. The correlates
of precarious working conditions in the Mexican nursing labour market
from 2005 to 2018: a repeated cross-sectional study. J Nurs Manag.
2020;28(5):1010–20.

Page 13 of 13

28. Organization for Economic Co-operation and Development (OECD).
Labour force participation rate, by sex and age group [Internet]. OECD
Stats. 2020. https://stats.oecd.org/index.aspx?queryid=103872
29. Instituto Nacional de Estadística, Geografía e Informática (INEGI).
Regiones socioeconómicas de México [Internet]. Clasificación de Enti‑
dades Federativas. 2004 [cited 2020 Jun 16]. https://sc.inegi.org.mx/nivel
es/
30. Cameron AC, Trivedi PK. Microeconometrics: methods and applications.
1st ed. New York: Cambridge University Press; 2005. p. 697–740.
31. Greene WH. Econometric analysis. 8th ed. New York: Pearson; 2018. p.
320–34.
32. Wooldridge J. Econometric analysis of cross section and panel data. 2nd
ed. London: MIT Press Books; 2010. p. 128–39.
33. Daly WM, Carnwell R. Nursing roles and levels of practice: a framework
for differentiating between elementary, specialist and advancing nursing
practice. J Clin Nurs. 2003;12(2):158–67.
34. Issel LM, Lurie CF, Bekemeier B. Wage inequity: within-market compara‑
tive analysis of salary for public health nurses and hospital nurses. J Public
Health Manag Pract. 2016;22(6):550–8.
35. Luengo-Martínez CE, Sanhueza-Alvarado O. Formação do licenciado em
enfermagem na América Latina. Aquichan. 2016;16(2):240–55.
36. de Sena RR, Coelho S. Nursing education in Latin America: needs,
trends and challenges. Investigación y Educación en Enfermería.
2004;22(2):120–7.
37. Galbany-Estragués P, Nelson S. Migration of Spanish nurses 2009–2014.
Underemployment and surplus production of Spanish nurses and
mobility among Spanish registered nurses: a case study. Int J Nurs Stud.
2016;63:112–23.
38. Buchan J. Planning for change: developing a policy framework for nurs‑
ing labour markets. Int Nurs Rev. 2000;47(4):199–206.
39. Auerbach D, Buerhaus P, Staiger D. Do associate degree registered nurses
fare differently in th nurse labor market compared to baccalaureate
prepared RNs? Nurs Econ. 2015;33(1):8–12.
40. Marquez CH, Arizmendi EJ. Transition of nursing professionalizing Mexico.
Int Phys Med Rehabil J. 2019;4(5):255–9.
41. Squires AP. Home health care in Mexico: an overview. Home Health Care
Manag Pract. 1998;11(1):38–45.
42. Aristizabal P, Nigenda G, Squires A, Rosales Y. Regulation of nursing
in Mexico: actors, processes and outcomes. Ciencia & saude coletiva.
2020;25(1):233–42.
43. Armstrong P, Laxer K. Precarious work, privatization, and the health-care
industry: the case of ancillary workers. In: Vosko LF, editor. Precarious
employment Understanding labour market insecurity in Canada. 1st ed.
Montreal: McGill-Queen’s University Press; 2006. p. 115–38.
44. Nigenda G, Ruiz-Larios JA, Aguilar-Martínez ME, Bejarano-Arias R. Regu‑
larización laboral de trabajadores de la salud pagados con recursos del
Seguro Popular en México. Salud Publica Mex. 2012;54(6):616–23.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

