





breastfeeding; clean umbilical cord care; and management of
pneumonia and sepsis (13).

The Safe Motherhood Initiative has successfully stimulated great
interest in reducing maternal and infant mortality. Safe
Motherhood begins with a healthy environment (women's status,
political commitment, and socioeconomic development), which
is influenced by women's health and nutritional status,
reproductive and health behavior, and access to family planning
and maternal care services. Provision of a safe motherhood
would directly affect the babies delivered by such mothers (14).
In one study, Srinivasa and Venkatesh used the maternal care
receptivity (MCR) scoring system based on: 1) time of
commencement of antepartum care; 2) number of antenatal clinic
visits; 3) tetanus toxoid immunization; and 4) place of and
person attending delivery. They found that the MCR scores are
inversely associated with perinatal and neonatal mortality rates
and that the two rates were three-times lower among babies born
to mothers with high MCR scores compared to those with poor
MCR scores (15). A similar longitudinal study on 212 pregnant
women revealed that no neonatal deaths occurred in women with
high MCR (16).

The majority of such maternal-child health promotion-related
interventions are within the scope of PHC services and should be
encouraged. At the global level, the neonatal mortality rate is
consistently higher and the coverage of skilled care consistently
lower in rural settings and in developing countries, in particular.
Therefore, the “potential” of PHC services in reducing neonatal
mortality is of much greater importance in rural settings.

At the heart of each and every health system, the workforce is
central to advancing health. There is ample evidence that worker
“numbers” and “quality” are positively associated with
immunization coverage, outreach of primary care, and infant,
child and maternal survival. The central role of human resources
in the improvement of the health sector is increasingly
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recognized with a particular focus on planning, training, staff
retention, scopes of practice of the staff, and human resources
management. Confirming our findings at the global level, it is
now widely accepted that the dire shortage of health workers in
many places is among the most significant constraints to
achieving the three health-related MDGs to reduce child
mortality (17). Individual assessment of the effects of health
personnel on neonatal mortality in our study revealed that nurse
and midwife densities (numbers of PPN and PPM, respectively)
were significantly associated with neonatal mortality, but doctor
density (PPP) was not. This finding is in accordance with the
literature knowledge and could be due to the fact that, at the
primary care level, nurses and midwives are primarily
responsible for maternal care, and thus, their densities are likely
to affect neonatal mortality significantly.

The assessment of the quality of services provided by health
personnel is equally important as their number and distribution,
but this was beyond the scope of our study. Yet, it is important to
note that the quantity of services per se was found to be
significantly associated with neonatal mortality in Denizli.

4.1.Strengths of this Study

The findings of the study are important, revealing that the
neonatal mortality rates could be decreased significantly by
increasing the number of regular health visits of mothers and
newborn babies to PHC units, with no need for specialized health
personnel or additional costs. Neonatal deaths are usually due to
congenital anomalies, delivery-related problems, maternal
diseases, etc., and are thus considered as “hard issues” in
maternal-child health care. It is obvious, on the other hand, that
some of these problems can easily be detected during regular
maternal/child visits and that infants could be referred to
specialized units in a timely manner, while timely parental
consultation may ease the lives of parents and families.
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4.2. Limitations of the Study

The retrospective nature of the study limits our ability to check
for the confounding effect of various other factors that could not
be obtained from official records, such as visits to private
physicians, traditional methods used to overcome health
problems that might arise in the first month of life, duration of
breastfeeding, number of siblings, etc., which may interfere with
the care of the babies and/or their survival probability.

The main limitation of this study is the evaluation of the role of
human resources on reducing neonatal mortality using “the
frequency of monitoring”, which is actually an outcome
composed of “availability, accessibility and acceptability”, as a
surrogate measure for human resources. This hinders our ability
to further distinguish individual effects of
availability/accessibility and acceptability.

One related issue is the fact that mothers and infants obtain
health care from various sources outside PHC services provided
by the Ministry of Health, such as services provided by
municipalities, private physicians, outpatient clinics of
government and/or university hospitals, military clinics, etc.
Thus, the presence and frequency of monitoring used in our
study does not represent the complete “actual monitoring/care”
of the mothers/babies over pregnancy and/or after birth.

This study did not reveal any statistically significant difference
across health care units regarding unit-specific characteristics.
Yet, the comprehensiveness and quality of care (besides the
number of visits) may or may not be similar across health units.
Mothers and/or babies might have received health care from
private physicians or secondary/tertiary health institutions within
or outside Denizli. Similarly, health recording system quality
may vary across individual care settings. Use of a random-effect
model and controlling for health care-specific characteristics
were aimed to minimize such effects in the study, but such a
possibility can not be ruled out. Furthermore, given that there is
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no absolute evidence that individuals receiving routine services
from PHC facilities will be more likely to obtain additional
maternal/child health care from other health facilities compared
to their counterparts who do not receive routine services, we
would expect to have a nondifferential misclassification bias in
the study, if any. In other words, the finding of a negative
association between “monitoring” and neonatal mortality in the
study population seems to be “real”, if not underestimated.

In conclusion, maternal and child care is a vital responsibility
and service area of PHC and needs to be improved by all means
possible. There seems to be a potential in Denizli province for
reducing neonatal deaths simply through regular check-ups of
mothers (over pregnancy, during delivery and over puerperium)
and infants, via only a quantitative increase in the number of
visits. The higher the quality of such services, the better would
be the reductions in mortality. Further studies in heterogeneous
populations are clearly warranted to provide scientific evidence
regarding the role of PHC services in infant health, and such
studies should be better enriched by related qualitative research.
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