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Abstract
Better health outcomes can be achieved in the pursuit of
strong human resources and high‐quality healthcare
services. Turkey is a specific case with a scarcity of
healthcare workers under its healthcare reform move-
ments. This study seeks to understand the inter-
relationship among human resources, quality of care
services, and health outcomes in Turkey. Data for
testing the model were gathered from the Turkish
Statistical Institute for the 81 provinces of Turkey. Path
analysis was used to model the associations among
human resources, quality of care services, and health
outcomes. To test the goodness of the model, multiple
criteria of model fit indices were utilized. The fit of the
redefined path analytic model data was good (normed fit
index was 0.96, comparative fit index was 0.96, and
goodness of fit index was 0.93). The study findings
highlight the strong interrelationship among human
resources, quality of care services, and health out-
comes. These results clarify a strong interlinkage among
the number of nurses/midwives, the number of hospital
admissions, and mortality rates. Optimal staffing policies
by considering the quality of care services will provide
benefits for policymakers in achieving high‐quality health
outcomes and better preparation for health crises, and
will ensure a stronger healthcare system.
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Key Points

• This study emphasizes the importance of effective
healthcare human resource planning in achieving a
high quality of health outcomes.
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• Study findings clarify a strong interlinkage among the
number of nurses/midwives, the number of hospital
admissions, and mortality rates.

• Study results emphasize the importance of efficient
usage of scarce health human resources and improv-
ing health outcomes in developing economies.

• A strong interrelationship exists between an increase
in the number of nurses/midwives and patient mortal-
ity under the intervening role of an increase in hospital
admissions.

INTRODUCTION

The healthcare industry is labor‐intensive and depends on well‐trained and appropriately
deployed healthcare professionals to deliver services (Harris et al., 2020). Additionally,
human resources are necessary for the delivery of healthcare services and only by securing
a sufficient, equitably distributed, adequately supported, and well‐performing health‐care
workforce can healthcare goals and targets be attained (Birkhäuer et al., 2017). The
availability of different categories of healthcare professionals can positively contribute to
improvements in health outcomes and eventually extend the life expectancy of populations.
As such, increasing investment into a more equitable distribution of healthcare human
resources (physicians, nurses, midwives, and pharmacists) is strategically important for
improving health outcomes in developing countries (Nguyen et al., 2016). On the contrary,
the Covid‐19 pandemic highlights the importance of investing in healthcare systems and
human resources to achieve better health outcomes (Forman et al., 2020).

The interrelationship among healthcare human resources, quality of care, and health
outcomes differ when considering the development level of a country. Investments in the
healthcare workforce can positively impact a country's socioeconomic development,
particularly for the world's poorest countries. Healthcare workforces contribute to reducing
poverty and ill health and ensure that sustainable development, high quality of care services,
and social justice ideals are achieved (Scheil‐Adlung et al., 2015). The reason behind the
strong impact of the densities of midwives and pharmacists on mortality in developing
countries can be explained by easier access, both financially and geographically, to
healthcare workers such as physicians and nurses. An increase in the number of each
category of healthcare workers is likely to have a positive impact on health outcomes in all
regions (Nguyen et al., 2016).

Healthcare human resources is an active policymaking area in developing countries,
such as Turkey (Agartan & Kuhlmann, 2019). Turkey is experiencing an extensive and
ambitious healthcare reform initiative that covers all areas of the healthcare system,
including financing, provisions, and regulations (Preker et al., 2021). Human resources for
health care are central to any healthcare system and healthcare workers perform and
mediate most functions of the health‐care system. Healthcare human resources make
treatment decisions at the point of service, and their decisions determine how efficiently
healthcare resources are used (Cometto & Campbell, 2016). As such, the full participation of
healthcare professionals in the workforce policies of the health sector is critical in enhancing
the process of development and implementation of such policies (WHO, 2016). In Turkey,
despite healthcare reforms emphasizing a scarcity of human resources in health care,
imbalances exist in the skill mixture and geographical distribution of healthcare
professionals throughout the country (Agartan, 2020). Moreover, existing knowledge
emphasizes that healthcare reforms and healthcare human resource policies have not
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encouraged the meaningful participation of key stakeholders in the management of the
health‐care system (Agartan, 2015).

To provide a clear focus on the effect of healthcare reforms on health professionals,
expanding insurance coverage and family medicine reforms are some reform targets of the
government. Under healthcare reform policies, primary care physicians find themselves to
be operational managers of their own practices without much training. Moreover, physicians
and other healthcare professionals faced with high job strain and the Covid‐19 pandemic
increased their anxiety levels (Taş et al., 2020). Additionally, physicians in public hospitals
have reported an increased workload and pressure, and easy access to healthcare services
has increased the demand for nurses at all levels. Physicians and nurses have reported low
levels of morale and job satisfaction under high‐workload performance conditions
(Agartan, 2014; Aran & Roks, 2014). Thus, strengthening healthcare human resource
capacity is necessary to continue the long‐term success of healthcare reforms (WHO, 2016).

Traditionally, having a low physician‐to‐patient ratio, unequal distribution of healthcare
staff and functional mixture, and problems with healthcare professional training are identified
as major challenges in the provision of health‐care services in Turkey (Organisation for
Economic Co‐operation and Development [OECD], 2014). At the beginning of the reforms in
2002, the extent of human resources was obvious, and Turkey had 1.33 physicians per 1000
people and 1.04 nurses per 1000 people (OECD, 2014). In 2006, the nurse‐to‐physician
ratio was 1.4 nurses per physician, which was low relative when compared to the OECD
average of 3.1 (Vujicic et al., 2009). After more than a decade reforms, Turkey still lags
behind developed nations. As proof of this statement, physicians are faced with a high
workload and high number of patient admissions per 100,000 people. For instance, per
capita visits to a physician are 6.8 for OECD countries and 9.5 for Turkey (Ministry of Health
[MoH], 2018). Moreover, for the year 2017, the total number of physicians per 100,000
people in OECD countries was 348, and it was 187 in Turkey (MoH, 2018). Under these
circumstances, healthcare professionals have remained at the center of the healthcare
policy in Turkey, with a clear trend toward centralization in the post‐2003 healthcare reform
period (Agartan, 2015; Agartan & Kuhlmann, 2019; Wendt et al., 2013).

Additionally, healthcare professionals are faced with a high workload and anxiety during
Covid‐19 times. Based on these conditions, a deep understanding of the interrelationship
among health‐care human resources, quality of care, and health outcomes have become
crucial for better management of scarce health‐care resources during turbulent times. This
study is designed with the intention to explore the associations between health workforce,
quality of care, and health outcome indicators by using a current data set. Therefore, this
study aims to emphasize the mediating role of the quality of care on the relationship between
human resources and health outcomes. By doing so, this study will bring much light to the
fields of main health system performance indicators. The following sections present the
conceptual study model and hypotheses, the study results, and a discussion of the key study
findings.

METHODS, DATA, AND RESULTS

Data

Data was gathered from the Turkish Statistical Institute (TurkStat) legal online database
(http://www.tuik.gov.tr/PreTablo.do?alt_id=1095). Variables represent data for 81 provinces
of Turkey for the year 2017 (TurkStat, 2017). Detailed explanations about variables
descriptions, labels, years, and data sources are presented in Table 1.
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CONCEPTUAL MODEL AND HYPOTHESIS

The theoretical model of this study is inspired by Chen et al. (2004), which interprets the
associations between human resources actions, workforce objectives, health system
performance, and health outcome indicators. Figure 1 presents the conceptual model which
is adapted to highlight a tighter connection among the health workforce, quality of care
services, and health outcome indicators.

The study model has been built and the hypotheses developed based on a literature
review focusing on these factors' relationships. The following section reviews the literature
and develops hypotheses that link selected variables, which include the number of
physicians, number of nurses/midwives, the total number of hospital admissions, bed
occupancy rate, life expectancy at birth, and mortality rate.

Health human resources

Health care is a labor‐intensive sector and increasing the number of healthcare professionals will
lead to a higher quality of care services. Effective planning of healthcare human workforce and
the strengthening of communication between patients and healthcare professionals will improve
medical outcomes (Tavakoly Sany et al., 2020). Furthermore, patients have reported more
beneficial health behaviors, fewer symptoms, a higher quality of life, and more satisfaction with
treatment when they have greater trust in their healthcare professionals (Birkhäuer et al., 2017).
Moreover, adequate numbers of well‐educated nurses working in acute care areas can reduce
the risk of patient mortality. Well‐educated nurses will improve health outcomes, especially for
patients with a range of chronic health problems like those in primary care (Coster et al., 2018).
When patients have experienced days where staff levels have fallen below the average, their risk
of death increased (Griffiths et al., 2019).

The related hypothesis is as follows:

H1a: The increase in the number of physicians will lead to an increase in the total
number of hospital admissions.

H1b: The increase in the number of physicians will lead to an increase in the bed
occupancy rate.

F IGURE 1 Conceptual model. Adapted from Chen et al. (2004).
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H1c: The increase in the number of nurses/midwives will lead to an increase in the total
number of hospital admissions.

H1d: The increase in the number of nurses/midwives will lead to an increased bed
occupancy rate.

Quality of care services

Better administrative planning of health‐care services will be possible with a better capacity for
planning and control (Proudlove et al., 2003). The number of hospital admissions and the bed
occupancy rate can be considered administrative quality measures in inpatient care (Proudlove
et al., 2003; Rosenheck et al., 1999). High demand for healthcare services will lead to an
increase in hospital admissions and bed occupancy rates (Gorunescu et al., 2002) and this will
necessitate a better capacity for planning in healthcare services (Keegan et al., 2019).

The related hypothesis is as follows:

H2a: The increase in the number of hospital admissions will lead to an increase in the
bed occupancy rate.

Health outcomes

Population health outcomes are indicators of individual productivity, and health differences
cause large income and welfare state differences in the community (Beckfield et al., 2015).
In developing economies, life expectancy at birth and mortality rates are considered
indicators of health outcomes and measures of the health status of the population (Horvat &
Filipovic, 2020). Moreover, the most common outcome variables used in international
comparisons are mortality rates and life expectancy at birth (Navarro et al., 2006). The
quality of care services is associated with health outcomes (Kruk et al., 2018). Specifically,
higher bed occupancy rates are associated with increased mortality. Additionally, an
increase in the quality of care services will have a positive effect on life expectancy at birth
(de Vos et al., 2015).

The related hypotheses are as follows:

H3a: The increase in the number of hospital admissions will lead to an increase in life
expectancy at birth.

H3b: The increase in the number of hospital admissions will lead to an increase in
mortality.

H3c: The increase in bed occupancy rate will lead to an increase in life expectancy at birth.

H3d: The increase in bed occupancy rate will lead to an increase in mortality.

ANALYSIS PROCESS

In this study, descriptive statistics and bivariate correlations were examined to explore the
data set and evaluate similarities between study variables. Spearman's rank correlation
coefficient was used for multicollinearity test, due to the skewed distribution of study
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variables. Path analytic approach was used to examine whether the quality of care services
mediates the relationship between health human resources and health outcomes. Path
analysis was used by using the covariance matrix, and a maximum likelihood solution was
sought. Chi‐square (χ2), comparative fit index, and Jöreskog‐Sörbom's fit indices were used
to explore the adequacy of path analytical model fit (Jöreskog & Sorböm, 1984). After testing
multiple models based on the conceptual model, the best‐fit path model (see Figure 4)
presented a satisfactory fit of the model to the data.

RESULTS

Descriptive statistics

Table 2 presents descriptive statistics of study variables. Median, minimum, maximum, and
standard deviation values are represented. Because of not normal distribution of study
variables, median values are used. The median value of the number of physicians in 81
provinces is 732 (±3981), number of nurses/midwives is 1562 (±4301), total number of
hospital admissions is 2,387,898 (±7,194,530), bed occupancy rate (%) is 67.20 (±7.92), life
expectancy at birth is 78.10 (±0.90), mortality is 2.966 (±7.874).

Correlation analysis

Correlation analysis was performed before constructing path analysis by using Spearman
rank correlation coefficient (rs). It is seen that correlations among variables are lower than
0.70 and there is no fear of multicollinearity in this experiment (Table 3).

Path analysis

Prior path analysis results performed on the variance–covariance matrix is presented in
Figure 2. The whole model is significant (p < 0.01); however certain path links of the model
include insignificant “t” values (Figure 2). The “t” values, presented in “red” color for the
number of physicians [Num_phy] and total number of hospital admissions [Hosp_a]; total
number of nurses/midwives [Num_nu/m] and bed occupancy rate [Bed_ocp]; total number of
hospital admissions [Hosp_a] and bed occupancy rate [Bed_ocp]; total number of hospital
admissions [Hosp_a] and life expectancy at birth [Life_exp]; bed occupancy rate [Bed_ocp]

TABLE 2 Descriptive statistics.

Variable group Variables N Min Max Median SD

Health workforce Number of physicians 81 120 30,696 732 3981

Number of nurses/midwives 81 255 33,432 1562 4301

Quality of care
services

Total number of hospital
admissions

81 330,428 57,536,449 2,387,898 7,194,530

Bed occupancy rate (%) 81 46.0 83.20 67.20 7.92

Health outcomes Life expectancy at birth 81 76.1 80.7 78.10 0.90

Mortality 81 507 62,338 2966 7874

HEALTH‐CARE HUMAN RESOURCE POLICIES | 7



and life expectancy at birth [Life_exp]; bed occupancy rate [Bed_ocp] and mortality [Mort],
are insignificant (p > 0.05). Due to unmeaningful “t” values in the first path model, the path
links from Num_phy to Hosp_a, Num_nu/m to Bed_ocp, Hosp_a to Bed_ocp, Hosp_a to
Life_exp, Bed_ocp to Life_exp, Bed_ocp to Mort were excluded from this model. Thus, H1a,
H1d, H2a, H3a, H3c, and H3d were rejected. After the exclusion of nonmeaningful paths, a
redefined‐second path model was constructed and presented in Figure 3.

Path analytic model (t values) (see Table 1 for a description of the variables and Table 4
for global fit indices obtained from the first model). Numbers associated with single‐headed
arrows are t values. t Values which are greater than 1.96 and 2.56 are meaningful at 0.05
and 0.01 levels, respectively (see Table 1 for variable labels).

Second path analysis results performed on the variance–covariance matrix is presented
in Figure 3. The whole model is significant (p < 0.01); however certain path links of the model
include insignificant “t” values (Figure 3). The “t” values are presented in “red” color for the
number of physicians [Num_phy] and bed occupancy rate [Bed_ocp] (p > 0.05). Due to

TABLE 3 Variable correlations.

Variablesa rs 1 2 3 4 5 6

Num_phy (1) rs 1

Num_nu/m (2) rs 0.65** 1

Hosp_a (3) rs 0.63** 0.63** 1

Bed_ocp (4) rs 0.26* 0.25* 0.28* 1

Life_exp (5) rs −0.02 0.01 −0.047 0.06 1

Mort (6) rs 0.68** 0.58** 0.56** 0.28* −0.06 1

Abbreviation: rs, Spearman rank correlation coefficient.
aSee Table 1 for explanations of variable labels.

*p < 0.05; **p < 0.01.

F IGURE 2 Prior path analytic model (t values).
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unmeaningful “t” values in the first path model, the path links from Num_phy to Bed_ocp
were excluded from the model and H1b was rejected. After the exclusion of nonmeaningful
path links from the model, a redefined final path model was constructed and presented in
Figure 4.

Path analytic model (t values) (see Table 1 for a description of the variables and Table 4
for global fit indices obtained from the second model). Numbers associated with single‐
headed arrows are t values. The t values which are greater than 1.96 and 2.56 are
meaningful at 0.05 and 0.01 levels, respectively (see Table 1 for variable labels).

Figure 4 presents the final path analytic model. A causal relation among human
resources, quality of care services, and health outcomes was characterized by the relation
between the number of nurses/midwives, number of hospital admissions, and mortality. We
hypothesized that the increase in the number of nurses/midwives will lead to an increase in
the total number of hospital admissions. As expected, the increase in number of nurses/
midwives led to an increase in total number of hospital admissions (PC = 0.99; t = 76.62;
p ˂ 0.01). Therefore, hypothesis H1c was accepted. Finally, a causal relationship between
quality of care indicators and health outcomes was characterized by the relation between
the total number of hospital admissions and mortality. We hypothesized that the increase in
the total number of hospital admissions will lead to an increase in mortality. As expected, the

F IGURE 3 Second path analytic model (t values).

TABLE 4 Global fit indices obtained from prior and final path models.

Index Prior model Second model Final model

Chi‐square (χ2) 18.19 19.46 12.8

Df 5 6 4

p ˂0.01 ˂0.01 ˂0.01

NFI 0.96 0.96 0.96

CFI 0.97 0.97 0.96

GFI 0.93 0.91 0.93

Abbreviations: CFI, comparative fit index; Df, degrees of freedom; GFI, goodness of fit index; NFI, normed fit index.
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increase in the number of hospital admissions will lead to an increase in mortality
(PC = 0.93; t = 49.06; p ˂ 0.01). Thus, hypothesis H3b was accepted.

Table 4 represents global fit indices the ratios derived by dividing χ2 by degree of
freedom (Df) (χ2/Df) were also examined. A ratio less than 2 was considered “perfect,”
whereas one that is less than 3 was considered as “medium,” and one less than 5 was
considered as “small” indicator of model fit (Bentler, 1990). According to the χ2/Df (12.8/
4 = 3.2) value obtained from the final model, it is clear to say that the final path model
indicates a “medium” level model fit. In our case, we used multiple criteria of model fit indices
besides χ2 statistics. The reason behind using multiple indices is that χ2 statistics are
influenced by sample size (Schumacker & Lomax, 1996). Other fit indices include the
normed fit index (NFI), comparative fit index (CFI), and goodness of fit index (GFI). The NFI
is 0.96, CFI is 0.96 and GFI is 0.93, indicating an acceptable fit (Bentler, 1990;
Diamantopoulos & Siguaw, 2000) between the final model and the data, as seen in Table 4.

DISCUSSION AND INSIGHTS

Key findings

The key findings of this study align with the existing knowledge in that they emphasize the
strong interrelationships between the health human workforce and health outcomes.
Moreover, this study provides more light on the associations between the workforce, quality
of care services, and health outcomes by exploring the current state of healthcare indicators.

F IGURE 4 Final path analytic model.
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To the best of our existing knowledge, the novelty and original contribution of this study are
to highlight the strong interrelationship between the number of nurses/midwives and
mortality under the mediating role of the quality of care services via the number of hospital
admissions. In this regard, this study poses several insights and implications for healthcare
policymakers by emphasizing the importance of effective human resource planning in
achieving a high quality of health outcomes. The study findings confirm existing knowledge,
which states that there is no causal inference between staffing and patient outcomes without
controlling improvements in the quality of patient care (He et al., 2016).

In developing countries, life expectancy at birth and mortality rates are typically used as
indicators of health outcomes and measures of the health status of the population (Horvat &
Filipovic, 2020). The literature states that life expectancy at birth and mortality rates are
statistically associated with the density of the healthcare workforce. Moreover, an increase
in the number of each category of healthcare workers is likely to have a positive impact on
life expectancy in all regions (Kruk et al., 2018). However, the effect of healthcare human
resources on health outcomes differs by considering different types of healthcare
professionals. To bolster this claim, Nguyen et al. (2016) report that although the densities
of physicians, nurses, midwives, and pharmacists are all negatively related to mortality
rates, the densities of midwives and pharmacists have a stronger impact on mortality rates
than those of physicians and nurses. Among other healthcare professionals, nurses are an
integral part of all healthcare services and have the potential for a wide and enduring impact
on health outcomes in times of a globally aging population (Coster et al., 2018). The findings
offer the brief conclusion that a strong interrelationship exists between an increase in the
number of nurses/midwives and patient mortality under the intervening role of an increase in
hospital admissions. These findings verify that the density of midwives has more impact on
health outcomes than the densities of physicians and nurses (Williams, 2020). The study
findings demonstrate the key role of the number of nurses/midwives on patient mortality. In
this vein, resource adequacy and nurse staffing are key environmental factors that influence
the incidence and prevalence of missed care (Recio‐Saucedo et al., 2018).

The number of nurses and structure of nurse staffing are important for safety and higher
rates of nurses with work experience might be a protective factor against adverse events
(Wang et al., 2020). Moreover, the density of midwives has a crucial role in reducing child
mortality and improving maternal mortality (Renfrew et al., 2014). Additionally, hospital‐wide
nurse staffing levels, such as patient‐to‐nurse ratios in general medical and surgical units,
were also associated with significantly higher odds of survival (Harrison et al., 2019). These
findings emphasize the growing body of knowledge that supports policies that increase
access to and improve health‐care professional staffing. By considering the effect of
the number of healthcare professionals on health outcomes, it is highly advisable to
enhance interprofessional collaborations between primary care physicians and nurses to
achieve the desired high quality of health outcomes in a strengthened primary care system.

On the contrary, the unequal distribution of health‐care professionals and the
geographical imbalances are obvious in Turkey (Sözmen & Ünal, 2016). Despite some
improvements observed under the healthcare reforms in terms of the distribution of nurses
and midwives, only limited success has been observed in the recruitment of general
specialists (Aran & Roks, 2014). Inadequate training of healthcare professionals in primary
care services, low levels of satisfaction, and distributional shortages cause inequalities in
health outcomes (Hone et al., 2017). Moreover, nurses still have problems that are more
pronounced in rural areas than in urban parts of Turkey. Nurses have to take responsibility
for common problems, emphasizing both their own values and those of the community
(Dikmen et al., 2016). Given these caveats, the findings of this study lead to the conclusion
that the rational planning of human resources is essential, and policymakers should
consider the strategic role of nurses for the effective usage of scarce healthcare resources.

HEALTH‐CARE HUMAN RESOURCE POLICIES | 11



On the contrary, the effective planning of human resources is critical for better
preparedness in turbulent times, such as during the Covid‐19 pandemic. Covid‐19 has
become one of the central health crises of a generation. The pandemic has affected people
of all nations, continents, races, and socioeconomic groups (Shanafelt et al., 2020).
Healthcare professionals face a high workload to fight against the pandemic. They have
been faced with mental health problems such as stress, burnout, and depression (Tian
et al., 2022). The rational planning of healthcare human resources is critical during health
crises and it is important for strengthening the confidence of healthcare professionals and
reassuring the public when most needed. In this vein, effective healthcare human resource
planning is essential for overcoming human resource shortages in current times and during
the healthcare crisis under the populist discourse of healthcare policymakers in Turkey.
Healthcare policymakers should become more aware of the role of healthcare human
resources on health outcomes. The existing literature emphasizes that policymakers neglect
the expectations of healthcare human resources in Turkey and are more focused on their
inclusive health insurance reforms for the reason of electoral interest (Agartan, 2015). More
inclusive reforms are necessary to provide participation of healthcare human resources in
the policymaking process as one of the critical stakeholders of healthcare services
provisions.

Strengths of this study

In several ways, our research deepens the understanding of the interrelationship between
health human resources and health outcomes under mediating role of quality of care
services. In Turkey, despite the scarcity and unequal spatial distribution of healthcare
human resources being obvious, to the best of our knowledge, there is a lack of
understanding about the associations between healthcare human resources and health
outcomes. This study fills this void by expanding our understanding of the relationship
between the number of healthcare professionals and health outcomes by using a current
data set. Policymakers can use the results as baseline information for effective healthcare
human resources planning. The primary advice is to foster efficiency of healthcare human
resource planning and to overcome geographic imbalances. Presumably, this advice is
valuable for protecting vulnerable groups that live in rural parts of the country and have
limited healthcare professionals. An added strength of this study lies in its emphasis on the
limitations of healthcare human resources, with the implications and magnitude of this
scarcity being much more pronounced during the Covid‐19 pandemic. Current shortages in
the number of healthcare professionals on health, economic, and social threats have
engulfed countries during the pandemic. Given these caveats, increasing healthcare staffing
levels, better management of care quality indicators, and improving education and job
satisfaction of the human health workforce are critical for meeting patient expectations and
for catching up to developed countries in terms of the number of healthcare professionals.

Limitations and recommendations for future studies

This study is not without limitations. This study used a secondary data set to understand
interrelationships between health human resources and health outcomes. We hope that this
study can be a stimulus for future research to better identify the relationship between a
number of healthcare professionals and health outcomes by using primary data sets. Better
human resource planning by considering the scarcity of the number of professionals is the
key to the future sustainability of the health system and efficient usage of resources in
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developing economies. Recent developments in big data analytics open new doors for
handling and analysis of huge amounts of human resource data sets. It is hoped that big
data analytics techniques should be incorporated into future health human resources
planning decisions. Moreover, analysis of a large, nationwide data set would be valuable for
understanding the relationship between staffing and patient outcomes in different models to
achieve an optimal staffing model. The issues discussed above provide ample avenues for
future research. Advance prediction analytics provide benefits for health policymakers to
ensure more efficient nursing prediction and management systems combining environ-
mental factors, patient characteristics, and national and international resources. In addition
to that, further studies will also need to consider an integrated perspective, building on the
link between the health human resources, quality of care, and development.

CONCLUSIONS

This study's results provide a crisper understanding of the interrelationship between the
number of healthcare professionals and health outcomes. Study findings theoretically and
empirically contribute to the existing knowledge by emphasizing that increase in the number
of nurses/midwives will lead to an increase in mortality under the mediating role of the
number of hospital admissions. These findings highlight the mediating role of quality of care
in the associations between the workforce and health outcomes. Also, though these results
are solely attributable to Turkey, study results will appeal to many policymakers interested in
effective health resources planning. More research and better planning of health human
resources and ensuring high quality of care services are necessary to delineate the
relationships between the health professionals and health outcomes for better preparation
for an unforeseen health crisis.
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