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ABSTRACT

Background: Perinatal mortality is an indicator of reproductive health and quality of obstetric healthcare and is
one of the adverse outcomes in pregnancies. A European study showed that perinatal mortality was
substantially higher in the Netherlands as compared to other European countries. Subsequently a Dutch study
showed that the perinatal mortality is significantly higher in the northern part of the Netherlands. Up to now it
is not known what causes these differences; it is presumed that travel time & travel distance and culture might
have some influence in the decision to seek care and pregnancy outcomes. Therefore this study performed
literature research and reviews the current evidence and describes the evidence by using the “Three Delay
Framework”.

Methods: A literature survey was conducted in PubMed. Two different search strategies has been developed,
one for finding information about attitude towards healthcare and one for finding information about travel
time and travel distance. Furthermore information about the methodology to determine travel time and travel
distances has been explicitly sought.

Results: 55 ‘attitude to healthcare’ related studies and 29 ‘travel time’ related studies were included in this
review. Of the 84 studies, 49 (58%) studies were performed in the area of gynecology & obstetrics. The
majority of the studies performed in the area of gynecology & obstetrics were attitude to healthcare related
studies; 45 (92%) studies. Several attitude and cultural factors were identified which caused delays in the
decision to seek appropriate care. Some of the travel time related studies reported significant differences in
outcomes in relation to travel time and travel distance. Methods that were most frequently used for
calculation were straight line distance and actual travel time/distance calculation by using road networks;
which could be implemented by using a GIS.

Conclusion: Currently there is more evidence for care-seeking behavior which causes delays affecting adverse
pregnancy outcomes than evidence for delays caused by travel time and travel distance. The studies which
investigated delays due to travel time and travel distance reported conflicting results and had quite the
opposite conclusions. For travel time calculation a GIS could be used and actual road distance and its
corresponding travel time are more accurate and suitable measures for the research question than straight line
distance calculation. Further research should develop even better measures of travel time and more
constructive research is needed to determine the influence of travel time and travel distance on adverse
pregnancy outcomes.

Keywords: attitude, care-seeking behavior, acceptance, healthcare, GIS, rural, remoteness, travel time, travel
distance

department of Medical Informatics on the national

1 INTRODUCTION . . .
perinatal registry database has shown important
Perinatal mortality is an indicator of reproductive regional differences in mortality and adverse
health and quality of obstetric healthcare; it is one pregnancy outcomes with worse outcomes in the
of the adverse outcomes in pregnancies. The

European PERISTAT-1 study [1] showed that

northern part of the Netherlands [6].

perinatal mortality and especially fetal mortality is
substantially higher in the Netherlands as
compared to other European countries [1-5]. In
1999 Dutch fetal mortality was 7.4 and early
neonatal mortality 3.5 per 1,000 births.

Research has shown that regional variation in
pregnancy outcomes can be related to population
density, access and use of health services, income
level and social inequality and excess risk for
certain conditions. Recent research at the

Difference in access to health care could be related
to travel time to the hospital/midwife practice and
availability of the healthcare services in the region.
Besides the aforementioned differences there
could also be differences in use of healthcare to
cultural attitudes and the beliefs and knowledge of
the pregnant women. In other words the lack of
care can be related to three factors; (1) delay in
making the decision to seek appropriate care, (2)
delay in reaching an appropriate facility and (3)
delay in receiving adequate and appropriate care
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once the facility has been reached. These delays
are also known as the “Three Delay Framework”
[7]1 (the “Three Delay Framework” will be
elaborated upon in the Three Delay Framework
section).

A new study has been conducted which focused on
these two factors: travel time and cultural
attitude/behavior. A literature search has been
performed on the risk factors for adverse
pregnancy outcomes in pregnancies and term
pregnancies (pregnancies with duration of > 37
weeks) with a focus on travel times to the hospital
and cultural attitudes towards use of care.
Adjacent to it methods of both travel time
calculation and assessment of cultural attitudes of
use of care will be determined and described.

This study tries to answer the following questions:
(1) What is the current evidence of access to care
(travel time), use of care (cultural attitudes, beliefs
and knowledge) of women in the explanation of
regional differences in perinatal mortality and
other adverse outcomes?

(2) What are the risk factors for adverse outcomes
in pregnancies and in term pregnancies with
special attention to access and use of healthcare?

2 RiIsSK FACTORS IN
PREGNANCIES

In this review the effects of attitudes, travel time
and travel distance on adverse outcomes in
pregnancies are the main focus. However there are
also other risk factors that affect adverse
outcomes in pregnancies. A lot is known about
numerous factors that affect adverse outcomes in
pregnancies. In this chapter a quick overview of
risk factors is given. One should note that
knowledge of the ‘common’ risk factors is required
to be able to fully understand the topics of this
review.

One of the most used and important adverse
outcome is the perinatal mortality. Besides the
adverse outcome perinatal mortality; low Apgar
score, small for gestational age, congenital
anomalies and dysmaturity are also adverse
outcomes [8-10].

Several factors influence perinatal mortality; these
factors can be divided in demographic & socio-
economic, behavioral, pre-existing diseases,
previous obstetric problems, problems during
pregnancy and care factors [8-10]. The care factors
are related to attitudes and care-seeking behavior
and reaching the appropriate healthcare facility

(7.

Demographic & socio-economic factors are;
maternal age, ethnicity, race, SES, marital state.
Women who are younger than 18 have an
increased chance to deliver small to gestational
age babies or stillbirths; women older than 30 have
an increased risk to develop complications (such as
gestational diabetes and high blood pressure)
during the pregnancy, complications during labor
and perinatal mortality increases as maternal age
increases [8-10]. Also in the Netherlands ethnicity
influences the probability of perinatal mortality;
African, Hindu, Moroccan and Turkish women have
a higher perinatal mortality rate [9]. Somewhat
related to ethnicity is SES; women of foreign origin
have a higher probability to have a lower SES.
Women who have a low SES are more likely to
smoke, have insufficient intake of nutrition. When
the SES decreases; the chance of perinatal
mortality rises [9,10]. Parity has also influence on
perinatal mortality; perinatal mortality is higher in
first born children and multiparity increases the
risk of rapid labor or postpartum hemorrhage [8]-
[10]. Besides all these factors the marital status of
the women is also an important determinant of
perinatal mortality; unmarried or divorced women
have a higher change of preterm mortality [9,10].
Unfortunately women who have a history of
obstetric complications have a higher risk to have
the same complications during any following
pregnancy and delivery [8-10].

Adjacent to the demographic and socio-economic
factors there are some behavioral factors that
affect perinatal mortality. The five most common
influencing factors are smoking, drugs, alcohol,
nutrition and (work) stress, the best known factor
of these five is smoking [9]. There are some
obstetric complications that occur more frequent
in pregnant women who smoke. These
complications are; spontaneous abortion, placenta
praevia, solutio placentae [8] and delivering small
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for gestational age babies. Even second-hand
smoking could be harmful to the child during
pregnancy [9,10].

Evidence of drugs usage and adverse pregnancy
outcomes is difficult to collect [9]. However it is
known that cocaine causes high blood pressure in
woman and child. Furthermore cocaine is
associated with congenital disorders, growth
disorders and development disorders. Besides
cocaine it is known that opium, heroine, and
methadone — and drugs similar to opium, heroine
and methadone — causes serious problems to the
wellbeing of mother and child; death can be
caused by these kinds of drugs [8-10].

Alcohol could be harmful for the fetus. Small
amounts of alcohol can cause a low birth weight
and larger amounts of alcohol can lead to the fetal
alcohol syndrome. Pregnant women are advised to
not consume any alcohol during their pregnancy

[9].

Besides substance usage, nutrition has also
influence on adverse outcomes in pregnancies [8-
10]. Insufficient nutrition can lead to a wide range
of complications for the fetus (like congenital
disorders, growth restriction and etcetera).
Interweaved in the nutrition are the intake of
vitamins, folic acid and iron. Insufficient intake of
folic acid can lead to neural tube defects [8-10].
Insufficient iron intake increases the risk of anemia
[8-10].

Work is also related to adverse outcomes in
pregnancies. Heavy duty can result in shorter
pregnancy duration. The shorter pregnancy
duration can cause a lot of problems, because the
born infant is immature and depending on the
pregnancy duration more complications can exist
[8-10].

Some pre-existing diseases can increase the risk of
adverse pregnancy outcomes. These diseases are
obesity, autoimmune disorders, infection diseases,
diabetes mellitus, kidney disorders, heart
problems, pulmonary diseases (tuberculosis and
pneumonia could cause fever and fever can cause
premature delivery of the fetus), thyroid gland

diseases, neurological complications and

gynecological & surgical complications [8-10].

Women with a low BMI have a higher chance of
delivering small for gestational age babies; while
obese women are more likely to develop
gestational diabetes, preeclampsia and delivering
very large babies (which can be very difficult to
deliver) [8-10].

Autoimmune disorders can do serious harm to the
fetus. One of the most common disorders is
related to the Rhesus factor. When women and
fetus have different rhesus types, there is a
possibility that the fetus’ blood will be broken
down at a faster rate than the fetus can develop
new blood cells. The fetus will develop icterus or
when no treatment is provided, the fetus will die
[8-10]. Other disorders can produce abnormal
antibodies which can pass the placenta and do
some serious damage to the fetus [8].

A wide scale of infection diseases can cause serious
complications and even death in the pregnancy.
Several sexually transmitted diseases can cause
complications; these diseases are, syphilis (can
lead to abortion or intra-uterine fetal death, at a
later stage of the pregnancy it can cause congenital
lues in the child), gonorrhea (child can be infected
during labor and can cause blindness), Chlamydia
(child can be infected during labor and can cause
pneumonia), herpes simplex (child can be infected
during labor and can cause herpes-encephalitis
which can lead to death), hepatitis B (child can be
infected during or after labor and can cause acute
hepatitis after three months), hepatitis C (child can
be infected during labor and causes hepatitis C
infection), HIV (child can be infected during
pregnancy, labor and breastfeeding), HPV (child
can be infected with the virus during labor, but the
chance of occurrence is very low), cytomegaly
(child has a very low probability to be infected, but
in case of infection it can cause disorders to the
central nervous system) [8-10].

Besides the sexually transmittable diseases there
are other infection diseases that can cause serious
complications are; bacterial vaginosis (can cause
preterm birth), listeriosis (can cause preterm birth
or intra-uterine fetal death), streptococcus group B
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(can cause sepsis and meningitis), toxoplasmosis
(early in the pregnancy it can cause hydrocephaly
and intra-cranial calcification), rubella (early in the
pregnancy it can cause vision problems, ear
problems, heart and central nervous system
disorders and sometimes abortion; later in the
pregnancy only hearing disorders can be caused to
the fetus) and varicella (in the first months of the
pregnancy it can do serious harm to the fetus;
hypoplasy of arm and legs, central nervous system
disorders and disorders to the eyes and skin) [8-
10].

Women with diabetes mellitus could either not
produce insulin or their bodies are not sensitive to
insulin. Because of the lack of insulin, more glucose
can pass the placenta. This increase could cause
macrosomia of the fetus (because of the extra
glucose the fetus could grow faster). Other
problems that can be caused by diabetes mellitus
are preterm birth, hypoglycemia (abrupt stop extra
supply of glucose, but the insulin levels are still
high, it could lead to brain damage due to glucose
shortage) and congenital disorders [8-10].

Women with kidney disorders have higher chance
of problems during pregnancy; the kidney function
may rapidly worsen during the pregnancy and
hypertension may also worsen, preeclampsia may
develop. Because of reduced kidney function the
fetus may not grow as much as expected or may be
stillborn [8-10]. Women with severe kidney
disorders are discouraged to become pregnant [9].

Pregnancy requires the heart to work harder.
Consequently, pregnancy may worsen heart
disease. Heart disease can cause serious problems
for both the fetus and the women; the fetus may
be born prematurely and may have the same
defects to the heart as the mother [8-10].

Thyroid gland diseases seldom occur during
pregnancy. However if thyroid gland diseases occur
it could lead to intra-uterine growth delays in the
fetus, fetal death and preeclampsia. When the
disease is not treated it could damage the mental
development of the child [9,10].

Neurological disorders in the pregnant women
could harm the fetus; women with epilepsy have a

higher probability to deliver a child with congenital
disorders. During labor the chance of occurrence of
brain hemorrhage is elevated [8-10]. The chance of
intracranial hemorrhages is slightly increased in
pregnant and delivering women, sometimes it is
needed to perform a cesarean section to reduce
the chance of occurrence of intracranial
hemorrhages [8-10].

Sometimes gynecological & surgical complications
occur; complications of this order are (but not
limited to), ovary tumors, cervix carcinoma and
mamma carcinoma. Ovary tumors should be
removed as early as possible in the pregnancy,
because the probability of premature birth
increases. In case of an infiltrating cervix carcinoma
a cesarean section should be performed, or
abortion should be induced in order to save the life
of the pregnant woman. Mamma carcinomas do
not have an effect on the fetus, although
treatment can harm the fetus (in case of radiation
therapy for example) [8-10].

Besides the pre-existing diseases, diseases or
complications can also develop during pregnancy.
These diseases or complications are; gestational
diabetes, anemia, pregnancy induced hypertension
(HELLP and preeclampsia; could be related to liver
disorders), fever and twin pregnancy. Some of the
pre-existing diseases could also develop during
pregnancy, while it did not exist before the
pregnancy [8-10].

Gestational diabetes could cause hypoglycemia
and macrosomia, because of the disrupted balance
between the glucose levels and the insulin levels.
The terms hypoglycemia and macrosomia are
explained under the header of diabetes mellitus [8-
10].

Anemia can be caused by iron deficiency (most
common cause), folic acid deficiency and blood &
circulation disorders (like sickle-cell disorders).
Anemia could be life threatening for women and
eventually for the fetus. Even in case of iron
deficiency nature decided that the fetus’ need for
iron receives the priority. Ultimately, if the iron
deficiency is not resolved both the women and
fetus will die [8-10].
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HELLP is an expression of preeclampsia; features of
HELLP are hemolysis (destruction of red blood
cells), coagulation disorders and liver damage. In
the fetus it could lead to serious problems and
even death [8]. Preeclampsia is a complication in
which an increase in blood pressure is
accompanied by protein in the urine. The cause is
unknown; but preeclampsia is more common
among women who are pregnant for the first time,
who are carrying two or more fetuses or who have
had preeclampsia before. Preeclampsia could
cause seizures in the pregnant women and brain
hemorrhage [8-10]. Women could also develop
hypertension during the pregnancy; pregnancy
induced hypertension, it can cause growth
problems in the fetus and that should be closely
monitored [9].

Disorders that causes temperatures higher than
39.5 degrees Celsius; increases the risk of a
miscarriage, defects of the brain or spinal cord in
the child in the first trimester. Fever late in the
pregnancy increases the risk of preterm labor
[9,10].

The incidence of twin pregnancies is dependent of
ethnicity (incidence is five times higher in West-
Nigeria as compared to Europe), maternal age
(incidence increases up to 2% at the age of 35),
parity (incidence increases up to 2% after four
pregnancies) and family history. Unfortunately
many complications occur more often in twin
pregnancies than in singleton pregnancies.
Complications that occur during the pregnancy
(fetal complications) are; premature birth, IUGR,
abortion and fetal death, congenital disorders,
twin-twin transfusion syndrome and reversed twin
arterial perfusion-syndrome. Complications that
occur during the pregnancy (maternal
complications) are; pregnancy induced
hypertension, anemia, gestational diabetes,
placenta praevia & solutio placentae.
Complications that occur during labor are; fetal
death, wrong lay positions, bleeding and solutio
placentae. The exact numbers and twin
pregnancies are discussed in [8,10].

3 METHODS

Common risk factors for adverse outcomes in
pregnancies and in term pregnancies were derived
from several books in the area of obstetrics and
gynecology; for this purpose Williams Obstetrics
[8], Practical Obstetrics [9] and Textbook
Obstetrics [10] were used. For the other research
questions the research database PubMed
(MEDLINE) was used. Because of the limited results
returned by PubMed regarding to the travel time
and distance related studies an additional search in
Scopus was performed (only query | of travel time
and travel distance).

3.1 CRITERIA

Several criteria were used to get only the most
relevant articles. In this section the used criteria
have been reported and elaborated upon and
subsequently for each criterion the reason for
inclusion has been discussed. The criteria have
been reported in chronological order; the first
criterion mentioned here was the first criterion
that has been used to select studies from the
search results.

Language: the studies that were found had to be
written either in Dutch or English.

Keywords in abstract or title or keywords: the
queries that have been used consisted of
keywords. These keywords needed to be included
in either the abstract, title or the keywords section;
otherwise the study was not presumed relevant.
Another reason for this criterion is that PubMed
can return results that used the query its keywords
in the other sections of the study; the keywords
could have been returned in the discussion section
for the first time. These studies were not relevant
because the subject of this study was not the main
topic of the found study.

Study type: some study types were not the most
reliable, valid and could not be easily generalized.
For example; articles which described results
derived from one individual or one case have not
been included. Comments on articles were also not
included.
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Period: some studies were too old to be included.
The criterion for attitude to healthcare related
studies was that found articles had to be published
in the last 30 years (cultural background may not
change that much over the years; but behavioral,
political and cultural attitudes were prone to
changes, therefore a timeframe of 30 years has
been added). For travel time related studies the
criterion was defined as studies published in the
last 20 years. Road networks, remoteness,
distance, accessibility could have been significantly
changed in 20 years and studies published 20 years
ago could have been based on no longer existing
situations and therefore no longer be relevant.

There was no criterion to include only studies that
were systematic reviews, evidence based
guidelines or randomized clinical trials. Not many
studies were found when applying this criterion. In
order to find more articles the criterion systematic
reviews was dropped.

Because of the limited timeframe it was not
possible to extensively assess the quality of the
selected articles. Therefore it might be the case
that studies were included with flawed methods.
Adjacent to this problem was that the criterion to
exclude studies with flawed methods was dropped.

Travel time related queries were not restricted to
gynecology or obstetrics; the initial queries A till E,
resulted into zero articles that were included for
this review. Other terms besides MeSH terms were
used to produce even more results (queries D till 1).
In the search for attitude to healthcare related
studies only MeSH terms were used, because the
used queries produced enough results.

3.2 ATTITUDES AND CARE-SEEKING
BEHAVIOR

Table 1 (on the next page) gives an overview of the
queries that were used to find studies which
performed research on attitudes, care-seeking
behavior and utilization of healthcare.

3.3 TRAVEL TIME & DISTANCE

Table 2 (on the next page) gives an overview of the
queries that were used to find studies which
performed research on travel time and travel
distance. The studies preferably used an outcome
measure (like mortality) or proxy outcome
measures (like number of primary care visits).

3.4 SELECTION PROCESS

In case articles passed the criteria, a selection
process has been executed in order to find the
most relevant studies. The selection process was
an additional strategy to find the most relevant
studies. Studies that passed the criteria underwent
a selection process in which several aspects of the
study were examined. When the study passed the
entire selection process the study was included for
review.

Abstract: when studies passed the criteria, the
abstract has been read. It was possible that all
keywords were present, but the overall study could
have had another topic and did not discuss the
topic of this study. When the abstract has been
read it was quite clear what the article is about;
when the topic of this study was not the main
subject in the abstract of the found study, the
study was not included for review. Furthermore it
was possible that some of the articles are not
available (either electronically or paper-based), the
abstracts of these articles has been read and when
these articles deemed important enough they
would be bought.

Additional value: it was still possible that the found
study did not discuss the topic of this study and
that it was only mentioned as a side-step and the
article itself had another topic as main focus. If the
topic of this study was not the main topic of the
article which has been entirely read; the article
was not included for review.

Referenced by others: articles referred to other
articles which had not been included yet and these
referred articles could have been important;
therefore the references were scanned for
additional relevant articles.
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# Query

(“Health Behavior”[Mesh] OR “Attitude to Health”[Mesh]) AND (“Pregnancy”’[Mesh] OR “Labor, Obstetric’[Mesh]) AND

“Mortality”[Mesh]

B (“Health  Behavior’[Mesh] OR “Attitude to Health”[Mesh]) AND (“Pregnancy/mortality”[Mesh] OR “Delivery,
Obstetric/mortality”[Mesh])

(o “Patient Acceptance of Health Care”[Mesh] AND (“Pregnancy”[Mesh] OR “Labor, Obstetric”[Mesh]) AND “Mortality”[Mesh]

D (“Healthcare Disparities”[Mesh] OR “Culture”[Mesh]) (“Pregnancy”’[Mesh] OR “Labor, Obstetric’[Mesh]) AND

“Mortality”[Mesh]

E "Utilization"[Subheading] AND "Patient Acceptance of Health Care"[Mesh] AND ("Pregnancy"[Mesh] OR "Labor,

Obstetric"[Mesh]) AND "Mortality"[Mesh]

F (“Health Behavior”[Mesh] OR “Attitude to Health”[Mesh]) AND (“Pregnancy”’[Mesh] OR “Labor, Obstetric’[Mesh]) AND

Netherlands[Mesh]

Table 1 — Overview of queries used in order to find attitude to healthcare related studies

# Query

“Health Services Accessibility” [Mesh] AND (“Pregnancy/mortality”[Mesh] OR “Delivery, Obstetric/mortality” [Mesh])
B “Health Services Accessibility” [Mesh] AND “Time Factors”[Mesh] AND (“Pregnancy/mortality”[Mesh] OR “Delivery,

Obstetric/mortality” [Mesh])

C “Health Services Accessibility” [Mesh] AND “Mortality”[Mesh] AND “Time Factors”[Mesh] AND (“Pregnancy”’[Mesh] OR

“Delivery, Obstetric”[Mesh])

“travel time” AND “Mortality”[Mesh]

remoteness AND "mortality"[Mesh]
remoteness AND mortality

= X oG mMm mQ

"time factors”[Mesh] AND “Mortality”[Mesh] AND distance

distance AND “Mortality”[Mesh] AND “Time Factors”[Mesh] AND (“Pregnancy”[Mesh] OR “Delivery, Obstetric”[Mesh])
“travel time” AND “Mortality”[Mesh] AND (“Pregnancy”[Mesh] OR “Delivery, Obstetric”[Mesh])

Table 2 — Overview of queries used in order to find travel time & travel distance related studies

4 RESULTS

In this section the results of the literature study
were elaborated upon. The result section was
divided in two subsections; in the subsection
search results details about the number of articles
found were given, how many articles did not meet
the inclusion criteria and how many articles were
included for each query. In the subsection “Three
Delay Framework” the findings will be discussed
and the literature regarding to the research
questions of this study was reviewed. The third
delay factor (receiving adequate care when a
facility is reached) lied outside the scope of this
study and was just mentioned for overview.

4.1 SEARCH RESULTS

For each topic the search results were
chronologically presented in a table and graphically
represented in the flowchart, see Figure 1. The
tables can be found in Appendix A - Literature
Search Results. Table 3 described the
chronological selection of articles for the attitude
to healthcare related studies and Table 4 described
the same procedure for the travel time related
studies. Tables should be read from top to bottom,

in which the criterion mentioned at the top of the
table was the first criterion on which the articles
have been checked. This procedure was identical
for the selection process. In Appendix B — Study
Characteristics (see Table 5 till Table 9) some
characteristics of the included studies were
reported. Appendix C — Attitude to Healthcare
related studies gave an overview of short
summaries of the included attitude to healthcare
related studies and Appendix D — Travel time
related studies provides a similar overview for the
included travel time related studies.

First the selection process of the attitude to
healthcare related studies were described and
subsequently the selection process of the travel
time related studies were described.

4.1.1 ATTITUDES AND CARE-SEEKING

BEHAVIOR
Because of the language criterion a total of 56
articles were not included. Most articles were not
included because of the absence of keywords in
the abstract, title and/or keywords (285 articles,
33%).
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Another 43 (5%) articles did not make it to the final
set; because of their study types. Most of these
studies were either comments, vague editorials or
a single case study. Case studies or case-record
studies were only included when a large study
sample was used. Once more another 59 (7%)
articles were excluded because they were
published over 30 years ago, reason for using this
criterion has been discussed in the previous
section.

Besides the criteria for inclusion a selection
process has been executed. The majority of
excluded articles were the result of exclusion after
reading the abstract; 297 articles (35%). Some
articles passed all the criteria, but their abstracts
were not about the main topic of this review or did
not even mention the topic of this review. In other
words; the keywords in the abstract had no
relation to the topic of this review, they were
mentioned in a different context or not related to
the other keywords of the query.

Another 50 (6%) articles were not included after
the entire article was read. The main reason for
exclusion was that articles did not elaborate on the
topic of interest of this study; the topic was
mentioned quite a lot in the abstract (and
therefore included) and for the remaining part of
the article the topic was only mentioned in the
discussion and/or recommendation. Because of
the latter some of the articles were excluded. Even
one of the articles performed a study in Ghana
where the researchers investigated the ghost child;
this study was absolutely not relevant and was
excluded.

After checking the articles for useful references
another 13 articles were included and some of the
articles were found by one or more queries;
therefore duplicate removal was required. The
final set of attitude to healthcare related studies
existed of 55 (6%) articles.

Of the 55 articles 45 (82%) were in the area of
gynecology & obstetrics [11-55]. Other areas that
were studied were cardiology [56-58], nursing
[59,60], public health [61,62], oncology [63],
pediatrics [64] and psychiatry [65]. These areas are
also reported in Table 5 of Appendix B — Study

Characteristics. Other characteristics about the
included studies can be found in Appendix B —
Study Characteristics and has been elaborated
upon in the “Three Delay Framework” section.

Most of the attitude to healthcare related studies
were qualitative studies (28 studies — 51%); many
studies used interviews, surveys, questionnaires or
a combination of these to gather the information.
The other studies were either quantitative (4
studies — 7%) or a combination of both (23 studies
— 42%). These characteristics can be found in
Appendix B — Study Characteristics.

4.1.2  TRAVEL TIME & DISTANCE

Initially the all the travel time related queries
resulted in 209 articles. Some of these studies
were not in English or in Dutch and therefore 13
(6%) articles were excluded from the final set.
Again, most of the articles were excluded because
of the absence of keywords in the abstract, title
and/or keywords in the article (66 articles, 32%).

4 (7%) articles were not included because of their
study types. Most of these studies were
comments, vague editorials or a single case study.
Some of the single case studies reported a case in
which the patient had to travel far and had an
adverse outcome afterwards. Unfortunately single
cases had low evidential value. Adjacent to it
another 11 (5%) articles were excluded because
research was performed over 20 years ago.

Besides the criteria for inclusion a selection
process has been executed. Another 61 (29%) of
the articles were excluded as the topic was only
mentioned as a side-step in the abstract or only
the keywords were mentioned in the abstract but
were not coherent to each other; in other words,
the keywords had no relation to each other or
were mentioned in a different context (for
example, the keyword distance was often related
to the 6-minute walking distance regarding to
cardiac-related problems).

Unfortunately 21 (10%) of the articles were not
interesting enough to include them in the final set.
The articles were read and they mentioned the
topic of travel time (or a closely related term) only
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as a side-step or as a recommendation of which
topic should be covered by future research. 29
articles passed the selection criteria.

Of the 29 articles only 4 (14%) were in the area of
gynecology & obstetrics [49,53,66,67]. The major
part of the articles (12 articles, 41%) were in the
area of public health [62,68-78]. These studies
have investigated the role of travel time and/or
distance over a general population (and not one
particular disease or disorder) regarding to an
outcome (for example mortality), a proxy-outcome
(for example number of healthcare visits) or
concluded that additional research was required.
Some of the studies that were included have done
research in the area of cardiology [72,79,80]
and/or emergency care [80-82]. This seemed
logical, because events in these two areas were
most likely life-threatening and every second
counts. Other study areas were reported in Table 5
of Appendix B — Study Characteristics. Other
characteristics about the included studies can be
found in Appendix B — Study Characteristics and
has been elaborated upon in the “Three Delay
Framework” section.

4.2 THREE DELAY FRAMEWORK

As mentioned before the study consisted mainly of
two parts; attitude to healthcare related studies
and the travel time & travel distance related part.
In the first part care-seeking behavior in
pregnancies has been discussed and associated
attitudes, behavior, culture and politics were
discussed. The second part discussed the travel
time & travel distance and outcomes that have
been used by several studies and which methods
of travel time & travel distance calculation were
used. The third part was only mentioned to give a
complete overview of the “Three Delay
Framework”. The third part lied outside the scope
of this review, therefore research in this area had
not been conducted and it was discussed briefly in
this review.

Besides the perinatal mortality, maternal mortality
is also an indicator of reproductive health and
quality of obstetric healthcare [7]. One study
performed a literature review and gathered
information that could guide programmatic effort

in the prevention of maternal mortality. The study
especially looked at the factors that were
influencing in the interval between the onset of an
obstetric complication and its outcome. The “Three
Delay Framework” was introduced to identify
obstacles to the provision and utilization of high
quality, timely obstetric care [7].
The “Three Delay Framework” — as the name
implies — introduced three phases of delay. The
researchers viewed ‘delay’ as it had three phases.
Phase | delay was the delay in deciding to seek care
on the part of the individual, family or both.
Factors that shaped the decision-making process to
seek appropriate care included the actors involved
in the decision-making, status of the women,
iliness characteristics, distance from the health
facility, financial and opportunity costs, previous
experience with the healthcare system and
perceived quality of care. Phase Il delay was the
delay in reaching an adequate healthcare facility.
Factors that shaped this delay included physical
accessibility factors; such as, distribution of
facilities, travel time from point A to B, availability
and cost of transportation and condition of roads.
Phase Il delay was the delay in receiving adequate
care at the facility. The study also identified several
factors which were relevant for this type of delay;
such as, adequacy of the referral system, shortages
of supplies, shortages of equipment, shortages of
trained personnel and competence of available
personnel [7].

In Appendix E - lllustrating the “Three Delay
Framework” the “Three Delay Framework” has
been illustrated. Figure 2 gives an illustrative
overview of the “Three Delay Framework” and
Figure 3, Figure 4 and Figure 5 give an illustrative
overview of the three phases of the “Three Delay
Framework”. This review has used the same setup
as the “Three Delay Framework” study; the
attitude and care-seeking behavior related studies
have been discussed at first and the travel time &
travel distance (and its methods) related studies
were discussed thereafter.
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4.2.1 PHASE | — ATTITUDES AND CARE-

SEEKING BEHAVIOR

At first a short introduction about the decision to
seek appropriate care was given (factors that
affected utilization and outcome were introduced).
Second; the “Three Delay Framework” has been
used to discuss the first phase. The first phase has
been elaborated upon by using the information
derived from the studies that have been included
in this review.

The actual decision to seek appropriate care for an
obstetric problem has been divided into three
parts; these parts were social-economic/cultural
factors (recognition of complications, perceived
severity, perceived etiology, socio-legal issues,
women’s status, economic status and educational
status), perceived accessibility
transportation and cost) and perceived quality of

(distance,

care (reputation, previous experience, satisfaction
with outcomes, satisfaction with service) [7],
Figure 3.

Before women would seek appropriate care it is
needed to recognize the complications and
therefore understanding the risk factors and these
complications had to be severe enough to decide
to seek appropriate care. Besides the recognition
of the complications it is needed that socio-legal
issues allow women to seek appropriate care (in
some countries abortion is not an option).
Furthermore the women’s status can influence the
decision to seek appropriate care, the same holds
for the economic and educational status.

SOCIAL-ECONOMIC/CULTURAL FACTORS

Before care would be sought it is needed to grasp
the risk factors and the severity of the
complications that women experienced. Many
studies reported that women often
underestimated the common risk factors or did not
even know them; these women appeared to be
less educated [17,20,22,23,33,35,36,42,43,50,54,
56-58,63]. Women who underestimated the risk
factors were less likely to attend an antenatal care
program [33,35].

Besides the underestimation of the risk factors, the

complications were also frequently

underestimated. Women simply did not know that
some of the complications could be life
threatening; in some cultures pregnancy and
delivery were not seen as a disease, but as a
natural process which was guided by nature and
did not need interference by medical treatment
[25]. Another reason for under recognition of the
complications, was simply caused by the fact that
women did not knew they were pregnant [29-
[31,45,55].

When the complications were correctly recognized
by the pregnant women another barriers appeared
on the horizon; socio-legal issues and the women’s
status. In some cultures the women could not
decide for themselves and every decision was
made by community leaders, household leaders,
husband or grandmother [16,27,35,40,53]. In other
words, these women were not empowered. As
many studies have shown that empowerment of
women positively influences pregnancy and
maternity outcomes. The more women were
empowered the more independent decision could
be made by the women for their own and they
could seek care in an earlier stage of the pregnancy
and they could have saved time, because they did
not have to persuade other people of their needs
[12,20,35,36,40,41,48,50,56].

Empowerment of women could be greatly
improved by educating women about their health
— and in this case pregnancy and delivery — and
complications that can occur. When these
complications occur women should be explained in
what they should do in these situations
[11,20,23,35,36,49]. Unfortunately in many
countries and cultures women were
undereducated or not educated at all
[17,20,22,23,33,35,36,42,43,50,54,56-58,63]. In
case women did not receive any education they
may have had wrong ideas and associations with
medical care. Some studies reported that
undereducated or non-educated women had non-
legitimate ideas about the healthcare and
perceived the healthcare as unsafe, or women
relied on self-care (think they could handled it
themselves without medical interventions) and
knowledge of their mother [23,28,35,36,45,53,54].
Furthermore when relatives/friends were not
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supportive women were less likely to attend
pregnancy programs [16,27,35,45,53].

Adjacent to it were the above mentioned socio-
legal issues. In many countries abortions were
illegal and in many cultures it was not accepted to
be pregnant before marriage. These issues could
form a huge barrier to seek appropriate care when
needed. Women might have hesitated to point out
their problems or hided their pregnancies even in
case of problems, because many of these women
feared sanctions of the community or country in
which they live in [23,35,36,45-47].

If the aforementioned — perceived — barriers did
not apply another barriers might be present; like
the economical status of the women (or family).
Women with a low SES had less favorable
outcomes than women who had a high SES [16-
18,22,35,36,51,52,55-57,62,64]. In some countries
women had to pay the obstetrician directly for
treatment (fees, facility fees and/or medications),
when costs were too high women would not go to
the hospital to get appropriate treatment and the
risk of adverse outcomes increased dramatically
[22,51,52]. Next to these costs were the costs of
transportation and for some families these costs
were too high and these families would wait to the
last moment when the only option would be the
transportation to a healthcare facility [20,21,31-
[33,35,36,42,43,46,50,57].

These factors all influenced the decision to seek
appropriate care. However, the evidence of some
factors was not well understood or a factor could
only partially be explained with the current
evidence at hand [7,19,35,36]. All the
aforementioned factors combined form the socio-
economic & cultural factors. Besides these factors
there were two other factors which have been
elaborated upon in the next two sections of this
subsection.

PERCEIVED ACCESSIBILITY

Adjacent to the socio-economic & cultural factors
was the factor of the perceived accessibility; this
accessibility was the perception of the individual. It
was possible that women could pay for public
transport, but they perceived otherwise. These

kinds of perceptions could also influence the
decision to seek appropriate care.

Some studies have performed research to
investigate this factor [17,20,25,35,36,62]; next to
it were studies that performed research to
investigate other factors, but found also some
interesting results about this factor [15].

The perceived accessibility was mainly about the
distance, transportation and cost [7]. The common
hypothesis was that people would wait longer in
proportion as they lived further away from a
healthcare facility; people who were living further
would not go to the hospital unless it was
absolutely required and there was no other option
[20,21,31-33,35,36,42,43,46,50,57]. Although this
was not the case in an American study in which
participants said — by means of a questionnaire —
that distance was not a barrier to seek appropriate
care for their children when needed [64]. Distance
was also related to the — perceived — quality of
care, the severity of the current condition and
costs; people were more vacant to travel when the
condition was severe than when it was not
[19,35,36].

Distance was — as aforementioned — also related
with costs, the longer the perceived (and actual)
distance the higher the costs of the perceived (and
actual) transportation would be. Studies which
investigated the effect of cost of services on
utilization commonly assessed this effect by using
surveys, guestionnaires or interviews
[17,35,48,51,52]. Main reason given by
participants was the financial barrier.

Another important part of the perceived
accessibility was the quality of care. Some studies
have performed research in this area. The
information was gathered by using surveys,
questionnaires or interviews showed that women
who had a negative attitude towards healthcare, or
to a healthcare provider they were less likely to
seek appropriate care when needed or did not
attend healthcare
[13,15,16,19,22,26,34,35,65].

programs
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PERCEIVED QUALITY OF CARE

The most influencing factors that determined the
perception of quality of care were the previous
experiences and reputation of the facility and
healthcare provider [19,25,26,34,36]. Patients who
had positive previous experiences (an intervention
was well executed, it was fast executed, staff
attitude was good and etcetera) were more likely
have a more positive picture of healthcare and
perceived that the overall quality of care was high.
On the other hand patients with negative
experiences were less likely to have a positive
image about the healthcare and were less likely to
attend any healthcare program or seek appropriate
care when needed [19,28,34,36,51,63].

Other important factors that influenced the
perceived quality of care were satisfaction with the
outcomes and satisfaction with the service. As
mentioned earlier a positive outcome resulted in a
higher probability that patients will seek
appropriate care in the future or were more likely
to attend any healthcare related program in the
future.

Satisfaction with the service encompassed staff
attitudes, hospital procedures, availability of
supplies, waiting time, efficiency, consistent with
local beliefs, privacy and possibility of
relative/friend support. Two studies reported a lot
of problems with the perceived quality of care by
Russian immigrants. Russian immigrants found that
the quality of care, of hospitals they visited, was
below acceptable levels. These two studies found
out that the American methodology of care giving
was quite different compared to the Russian
methodology of care giving. For example; in
America (as it is in Europe) it was normal that a
patient had input in the treatment plan, in the
Russian Federation a physician who asked a patient
for his/her opinion about the treatment plan was
considered incapable. This caused that the Russian
immigrants did not trust the healthcare system and
avoid it as much as possible. This problem and
many others (like the ones mentioned at the begin
of this paragraph) were solved by providing a more
cultural acceptable health care path [59,60].

Other studies which investigated the perceived

barriers reported fear of treatment

[16,35,42,46,52,54], the attitudes of the staff
[19,25,27,34,51,52] and costs [51,52]. Many
studies which have been performed in the third
world found that the availability of supplies,
privacy and consistent with local beliefs influenced
the care-seeking behavior of patients [7,19,35,36].

One study explicitly investigated the effect of
waiting time and found a decline in utilization was
caused by the long waiting times; 86% of women
reported the waiting times as a reason to reduce —
and even cancel — their visits to maternity care
services [51]. That these problems not only occur
in the developing world was supported by an
American study which conducted seven in-depth
interviews. These women reported that family
support and waiting times negatively influenced
the decision to seek care or participation in
prenatal care programs [28].

Communication between healthcare providers and
women were also important as one study pointed
out. Unfortunately poor communication between
provider & patient and provider & provider could
result in serious injury for the (un)born child. A
proportion of stillbirths and infant deaths were
caused by communication failure; studies reported
a proportion of 24% to 29% [19].

PHASE | IN TOTAL

Most of the studies did not make differences
between the socio-economic & cultural factors,
perceived accessibility and perceived quality of
care. Many of the studies which research all three
factors conducted surveys, questionnaires and/or
interviews [11-18,26,28-31,37,39,40,42-
45,46,48,49-54,55,57,58,62-65]. In case of the
questionnaires and surveys many questions were
based on the Likert-scale and women had to
indicate the level of agreement or disagreement. In
case of semi-structured, structured and in-depth
interviews women had to indicate the level of
agreement or disagreement regarding to
statements given by the interviewer. In order to
reduce bias as much as possible, all studies had
developed guidelines and protocols for conducting
interviews.

Studies performed in the Netherlands were mainly
interested in the reasons why women decided to
deliver at home or at the hospital; outcome
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measure that was used the actual place of birth.
Questionnaires and/or interviews were used to
gather information about the reasons for home
delivery and hospital delivery [11-16].

Women who preferred home delivery perceived
home delivery more relaxed, comfortable, privacy
and relatives relatively close (these factors were
also mentioned by women who have been
surveyed in Nepal [52]); while women who
preferred hospital delivery perceived hospital
delivery safer, medical assistance was directly
available, more convenient [11] and the good
cooperation between the midwife and obstetrician
[13]. One study reported also the disadvantages of
hospital births according to women; people walk in
and walk out, many rules, scared of hospital and
husband did not like hospitals. The study
concluded that women with a higher educational
level or with a low SES gave birth at home [16].
Another study pointed out that woman feel more
empowered when delivering at home [12].
Adjacent to this, women who were technology
rejecting were more likely to deliver at home. The
study concluded that attitudes to obstetric
technology were an important predictor with
respect to the intended place of delivery and
women who would like to deliver at home, had less
obstetric interventions [15].

Besides the actual place of birth and reasons for
delivering at home or at a healthcare center; one
study of the Dutch population showed that
antenatal care seeking is subject to cultural
background and women who felt responsibility.
Women who felt more responsible were more
likely to seek antenatal care [14]. This was quite
the opposite of a study performed in Ghana; which
reported — after conducting a controlled trial — that
women preferred to deliver in the hospital. They
found the hospital environment much safer and
convenient [37].

One study in the area of oncology reported that
25% of the patients had waited for over three
months, mainly due to a lack of perceived health
competence [63]. Although the area of oncology
was quite different than the area of obstetrics; in
both areas the educational level of the patient was

mentioned as an influencing factor which could
cause delays.

Some of the foreign studies used case records to
determine the outcomes of the pregnancy,
maternity outcomes (maternal mortality was used
most of the time) and infant outcomes [19-21,24-
26,29-31,37,40,41,43,44,47,49,50,53]. Other
studies used proxy-outcomes; like, number of
healthcare visits (prenatal care visits, antenatal
care visits, healthcare visits in the last year) and
accessibility obstacles [18,21,33,35,38-
40,45,48,51,62,64]. The hypothesis was when
people did not attend healthcare programs or did
not often visit healthcare programs; they delayed
their decision to seek care. The reason for delay
was — in most cases — the main research topic of
the studies.

As one Finnish study showed that the number of
antenatal care visits is related to several adverse
birth outcomes. Case records of women were used
to determine the number of antenatal care visits
and used to determine the outcome of each
pregnancy. It appeared that the women who did
not attend or under-attended had a higher risk of
delivering a child with a low birth weight and more
neonatal and fetal death occurred in the non-
attending and under-attending group of women
[21]. An American cohort (follow-up) study used
the prenatal care visits as outcome measure;
women who did not attend had a higher risk of
adverse pregnancy outcomes [26]. Attitudes of
non-attendance were also discussed in another
American study [27].

The major factor that influenced the attendance in
antenatal care programs in the developing world
was the educational status of the women
[35,36,39,49]. Many studies that were included in
these two (systematic) reviews [35,36] pointed out
that woman who were better educated were more
likely to attend. Besides the educational status of
the women the accessibility also played a role in
attending antenatal care; the same remark can be
made for the religion and ethnicity [35,36,38,55].

A European study in the area of obstetrics used
case-controls to determine factors that influenced
the adequacy of prenatal care. Two groups — over a
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thousand participants each — were created; one
group received inadequate prenatal care and one
adequate care. Interviews were conducted in both
groups. Results of the study were that women with
lack of insurance and women younger than 20
years were less likely to receive adequate prenatal
care. These women were also more likely to be
foreign nationals, unmarried, unplanned
pregnancy, no income (related to ‘cost too high for
treatment’), less education and different cultural
background [17]. An Indian study supported this
finding — by conducting surveys and usage of case
records — the demand of prenatal care services
increased when women had a role in the
household decisions and had control over

resources [40].

Although Europe could be seen as a developed
part of the world, barriers to prenatal care still
existed [17]. Quite similar studies performed in the
Russian Federation [18], in the United States of
America [22-24,33,64] and in the developing world
[41,46-48,51,55] supported the findings of the
European study. Another study performed in the
United Kingdom showed that Pakistani immigrants
experiences difficulties to actually decide to seek
appropriate care. Adjacent to the factors reported
by the European and Russian Federation study
there were also barriers reported in
communication, discrimination and culture
blaming [20]. This was also reported in an
American study on Mexican immigrants [25]. In
Australia unhelpful care-givers and no influence on
decision support were also mentioned as barriers
to prenatal care and mentioned as reason to
under-attend or attend not at all [34].

Other factors that played a role in under-attending
or even non-attending were feelings about the
pregnancy; women who denied their pregnancies,
unhappy about their pregnancies or had unwanted
pregnancies were more likely to have inadequate
care. These results were acquired by using a
developed survey which data was supplemented
with interviews and a mailed questionnaire [29].
The same study setup was used to determine
influencing factors on low birth weight. Adjacent to
the previous study stress and major accident or
illness were also reported as factors that increases
the probability of low birth weight [30]. Another

study — which used the same setup as the previous
two — reported that when women did not receive
adequate advice during pregnancy and delivery,
the women had an increased chance to deliver a
low birth weighted baby [31]. The findings of these
three studies were supported by the findings of a
study performed in Jamaica and Mexico; interviews
were conducted and women reported the same
factors [45,55].

A factor that positively influenced the usage of
healthcare services was the acceptance of
obstetric interventions and technologies. A
Bangladeshi study — used case records and
interviews — reported that women who believed in
regular examinations were more likely to use
healthcare services [39]. Furthermore women who
did less fear the possibility of obstetric
interventions were more likely to attend
healthcare services [39,42,52,54].

Although cultural background was reported as a
possible barrier to seek appropriate care
[14,17,20,22-26,35-38,54-56,58]; there  were
American reviews that showed that less
acculturated Mexican women had a higher
educational status, better nutritional status, were
less likely to be adolescent or unmarried and had a
large social network. Because of all these factors
the incidence of adverse perinatal outcomes was
lower in less acculturated women than culture
adopting women. However Mexican women might
have delayed the decision to seek appropriate care
because pregnancy was not seen as a disease in
these cultures [25,32].

Some of the studies used the results of the
guestionnaires, surveys and interviews combined
with the case record information were used to find
the cause of maternal deaths in the population.
Sometimes it was not possible to question the
woman who had delivered (because she died) and
proxy-interviews were conducted instead. Proxies
were most likely relatives of women who died or
healthcare personnel [43,44,50,53]. Some of the
deaths were caused by a delay in care-seeking;
because family, community and the woman were
not aware of the problems at hand [43,53]. Besides
the understanding of the problems, some deaths
were caused by transportation problems and lack
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of confidence of equipment available in the facility.
Lack of confidence caused that women under-
attend healthcare services [44,50,53].

Several included studies for this review have been
performed in other areas. Although cardiology was
a quite different area than gynecology & obstetrics
some of the barriers to seek appropriate care were
not restricted to a specific area. As one review
reported the knowledge of myocardial infarction
was limited and the care-seeking process was
therefore delayed. Other factors that influenced
the care-seeking behavior were ethnicity and SES
[56].

Another study in this area compared the factors
influencing care-seeking behavior of North
Americans and Australians. Respondents and case
records showed that people who delayed had a
lower educational level, lower SES, underestimated
the symptoms and Australians were embarrassed
to seek care, while Americans tried to wait until
the pain was over [57]. A Britain study used a case
scenario and asked participants what they would
to in case they underwent the scenario. The study
showed that European people were less likely to
seek care as compared with Hindu and Sikh people
[58]. Research in other areas has shown that
cultural barriers also existed in the area of public
health [61,62] and psychiatry [65].

4.2.2 PHASE Il — TRAVEL TIME & DISTANCE
At first a short introduction about reaching the
appropriate facility was given (factors that affected
utilization and outcome have been introduced).
Second; the “Three Delay Framework” will be used
to discuss the second phase. The second phase has
been elaborated upon by using the information
derived from the studies that have been included
in this review.

DISTRIBUTION & LOCATION OF HEALTH FACILITIES

In many countries existing facilities were located in
the urban areas. Rural areas did have less existing
facilities which increased the distance and travel
time towards a facility when care was needed. In
developing countries differences between the
urban and rural areas were huge and many of the
studies reported higher risks of adverse outcomes

in the rural populations compared with the urban
populations. Many studies reported significant
differences after adjusting for socio-economic and
socio-demographic variables [49,62,66,68,74].

Distribution & location of health facilities was
closely related to distance; a very wide spread
distribution of health facilities resulted in an
increased distance and time to travel to reach an
appropriate facility. Another problem — which has
been introduced in the previous section — was the
availability of resources. Many rural and smaller
healthcare facilities did not have all the resources
available to be able to help the care-seeking
population. This also resulted in an increased
distance and time to travel to reach another
appropriate facility [62,70,74].

DISTANCE

As mentioned earlier the distance was closely
related to the distribution & location of health
facilities. One of the factors which negatively
influenced the decision to seek care was distance.
As mentioned earlier women reported to delay
because of the distances were perceived too long.

Many studies have reported that distance
increased the possibility of an adverse outcome
[53,65,66,69,73,75,77,79,83], but on the other
hand there were also studies that reported that
distance was not a main influencing factor or not
even a factor that influenced the possibility of an
adverse outcome [68,71,85]. One should proceed
with caution; because the influence of distance
depended on the complications or illness at hand,
distance could have been a more influencing factor
in emergent/acute complications (cardiac arrest,
obstructed delivery, trauma care, transplantation
and etcetera) than for chronic complications
(cancer and etcetera). Although a study in the area
of liver transplantation reported no relation
between distance and survival [89].

Besides the travel distance, travel time could also
be an influencing factor. It might have been an
even more important factor than travel distance
itself. Whether someone had to travel five
kilometers on the highway or travel five kilometers
at a small one-lane road would definitely resulted
in considerably  different  travel times
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[72,73,76,79,80,82,84,85,90]. Again there were
studies that had identified travel time as an
influencing  factor on adverse outcomes
[49,53,66,67,73,80,88,90], while others reported
no significant effect and determined that travel
time was not an important influencing factor on
adverse outcomes [64,72,82,85,87,89].

TRANSPORTATION

A closely related factor with distance was the
availability of transportation. Especially low SES
populations did not have the availability of private
transport and were depending on public
transportation. Some studies reported that if
public transportation services were not available,
people would delay in seeking appropriate care
when needed or would not reach the facility when
they had decided to seek appropriate care
[66,70,74,78,82,84]. Besides the availability of
public transportation services was the aspect of
cost; some delays were caused by the inability to
pay for transportation and the probability to reach
an appropriate facility in time was diminished even
further. However the evidence on cost of public
transportation services and outcomes was scarce

[7].

Problems of transportation were mainly apparent
in rural areas and in the developing world (as
described in the previous section). A couple of
studies had identified a relation between the
availability of transportation options for patients
and a particular outcome of interest (e.g. mortality
and etcetera) [49,53,66,78].

PHASE Il = IN TOTAL

Phase Il delays had important programmatic
implications. For instance, it was of little use to
identify high-risk pregnant women who should
deliver in a healthcare center and raise the
community’s awareness of risk factors if the
women were unable to reach the hospital [7].

Two main methods — which were found in the
included studies — were identified. Travel distance
and travel time could be calculated by using
straight-line distance or actual road distance and
actual travel time. Road distance and actual travel
time can either be determined by using a route
planner of any kind or a geographical information

system in which a road network has been
implemented [7].

Both methods needed a starting point and an end
point. Most studies which used either one of the
travel time/distance calculation methods or both
used of post codes as start and end point
[72,73,76,79-82,84,85,90]. Only one study used
GPS coordinates as start and end point of the
calculation [75]. The information needed to
calculate travel time were derived from a database
[72,82] and have been calculated with a GIS
[73,76,79,81,84,85], Microsoft Autoroute Express
[72,80] or Yahoo Maps [90]. The working of a GIS
lied outside the scope of this review and was
extensively discussed in several articles [92-95].

A British study in the area of cardiology and public
health reported no relationship between travel
time to the nearest hospital and survival rate. Data
was gathered from residents of West-Sussex and
case records were selected [72]. Another British
study performed in the South-West of England
calculated the straight-line distance to the general
practitioner and drive time to the nearest hospital;
data was derived from case records. The study
found great differences in distances in the rural
costal region [73]. An American study used data of
women of the WISEWOMEN program who agreed
to participate, coordinates of women’s location
and healthcare center were used to calculate
straight-line distance. It appeared that travel time
plays an important role in the probability of
attendance [75]. Another American study
performed research to determine geographical and
racial differences in distance traveled and time
spent during travel. The study used a GIS and
calculated travel time and travel distance by using
the road network and additional restrictions
(speed limits and etcetera). Differences in travel
time and distance were found for race and
geographical region. Rural patients and African
Americans  traveled longer and  further.
Unfortunately no outcome measure was used and
the impact of these differences on adverse
outcomes is not known [76].

Some studies were performed in the area of
cardiology [72,79,80]. One study tried to estimate
out-of-hospital deaths due to myocardial
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infarction. Data was collected from patient records
from hospitals and travel time was calculated by
using post codes of patients’ residence and nearest
hospital. The result of the study was; the risk of
out-of-hospital death was related with the
increased hospital distance [79]. A Scottish study
used outcome and demographic data of out-of-
hospital cardiac arrests and calculated response
time and distance traveled to the scene, it
appeared that survival rates were lower when
response time increases and patients did not
survive when distances exceeded 12 miles. Survival
rates were examined by postcode district [80].

In the area of emergency care studies are
performed which studied the influence of distance
on mortality. One study calculated straight-line
distance of 10,315 cases and wused logistic
regression for determining a possible relationship
between travel distance and mortality. It appeared
that increased distance is associated with mortality
(OR 1.02 per kilometer, p <0.001) [81]. The other
study in emergency care showed quite the
opposite results. In Sweden a study was performed
to investigate the survival rate of patients that
were transported to a tertiary hospital and
calculated the transport time (data derived from
patient records). No relationship was found [82].

A study performed in the area of oncology
supported the evidence of the Swedish study.
117,097 cases of cancer were studied. Patients
were diagnosed in Northern England between
1994 and 2002. Travel times were estimated to the
general practitioner and hospitals attended by
using a GIS. The GIS was also used for measures of
access to public transport. Only the patients with
prostate cancer living further from their general
practitioners had a worse change of survival
(p<0.05). Risks associated with travel time to
primary care were small [84].

Another study performed in the area of pediatrics
supported the evidence of the previous two
studies. The study was performed in the United
Kingdom and used data of the CBD comprising
278,993 births. Road networks and hospitals were
captured in GIS. Logistic regression was used to
determine the risk of death in relation to
accessibility. No evidence was found to suggest

that living further from hospitals increased the risk
of infant death or stillbirth [85]. A quite similar
study was performed in a population of eligible
liver transplantation patients. The study used a GIS
to map the road network and logistic regression
was used to determine the independent effects of
travel time. No statistical differences were found
between the two groups [89].

Another study which included data of asthma
patients studied the effect of travel time on
mortality. By using information derived from
patient records postcodes were extracted and used
for both travel time calculation to the nearest
hospital and travel time calculation to the nearest
general practitioner. Asthma mortality was
increased when travel time to hospital increased,
relative risk of 1.07 for each ten minutes increase
in travel time [90].

Some studies did not use direct travel time
calculation, but used interviews, questionnaires or
surveys to determine the impact of travel time and
travel distance [49,53,59,62,64,67,70,77,78,88]. As
one study conducted interviews with relatives of
recently died women; 47.1% could not get
transportation in time and 33.3% of the cases
could not have cesarean section in the reached
facility [66]. A study which conducted interviews
with 20,649 women found a relationship between
distance living away from a healthcare facility and
live births; living one kilometer away resulted in
79.1% live births, while living seven kilometer away
resulted in 73.3% live births [49]. Another follow-
up study of 117 maternal deaths was performed in
order to find influencing factors (proxy-interviews
and case-records were used); besides the cultural
aspects of delay there were delays reported in
transportation, long distances and lack of
transportation options. 25% of the maternal
deaths lived more than four kilometer away [53].
An Afghan study reported that maternal risks were
high in remote areas; data was gathered by using a
survey [67]. These four studies all used second-
hand information and self-reported travel time and
distance, no actual measurement was performed.

Three Australian studies used a remoteness index;
also known as ARIA [68,69,83]. More information
about ARIA can be found on this website [91]. One
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of these two studies investigated whether or not
there was a relationship between mortality and
the grade of remoteness in the Tasmanian area.
The mortality data was acquired from the ABS. The
study did not find a significant relationship
between mortality and grade of remoteness [68].
The other study reported quite the opposite; the
study found a correlation between mortality and
the grade of remoteness (p=0.002). The same
study setup was used although this study used the
data of the entire Australian population [69]. Both
studies also investigated the effect of SES (acquired
by using SEIFA) on mortality; the Tasmanian study
found no effect, while the other Australian study
found a significant effect. A study in the area of
oncology — performed in New South Wales —
reported that grade of remoteness was related to
the survival rate of several cancers; dataset
comprised all patient data from patients diagnosed
with cancer between 1992 and 1996 [83].

Another Scottish study defined its own remoteness
index and reported that the travel time for rural
patients were longer (p<0.001), however no
significant differences were reported by travelling
by air or land. The study derived its data from
almost 4,000 patients but no relationship with
adverse outcomes has been investigated [86]. A
quite similar study has been performed in Canada
the travel time over ground was longer (p<0.001),
but again no relationship with adverse outcomes
has been investigated [87].

As mentioned previously some studies did not use
direct travel time calculation and used interviews,
guestionnaires or surveys to determine the impact
of travel time, distance and remoteness. One
Australian study performed a survey and identified
possible barriers in rural care seeking; women
were questioned about possible barriers and one
of the most prominent barriers was lack of
transport to a healthcare facility, other barriers
reported were in the area of obstetrics &
gynecology [70]. Again another Australian study
reported almost no effect of remoteness on
healthcare utilization. The study used hospital data
on morbidity and mortality [71]. Another survey-
study of 1,059 adults performed in North Carolina;
identified several geographic and spatial
behavioral factors in rural healthcare utilization.

Participants reported lower utilization when not
having a driver’s license could not use provided
rides and distance for regular care [62]. A quite
similar study was also performed in North Carolina.
Surveys were used to assess the determinants of
healthcare visits. No apparent geographical access
barriers existed according to this study [64]. An
American study used a mail survey to explore the
relationship between utilization of healthcare and
distance. People who had to travel more than ten
minutes had reduced utilization of healthcare [88].
A study performed in Ghana conducted 14 in-
depth interviews with older mothers, 45 semi-
structured interviews with mothers, 28 case
histories and 32 expert interviews and financial
and transportation problems were mentioned as
reason for delayed care seeking [78].

One study used a questionnaire instrument to
determine reported healthcare barriers and its
relationship with the self-rated health. It appeared
that travel time and transportation were reported
as healthcare barriers for people with a decreased
self-rated health and they were as important as
age, race, gender and education [77].

The previously mentioned studies which calculated
travel time and/or distance use either or both
direct measures (like physical distances, travel
times and public transport travel time/schedules)
or indirect measures (like population
density/sparsity and nearest neighbor distances).
As explicitly put into words in a review which
studied the problem of deriving realistic access
measures between population demand and health
service locations. Car and bus travel times modeled
were much more strongly related to actual
transportation barriers than proxy measures (like

straight-line distance and population density) [74].

4.2.3 PHASE Il — RECEIVING ADEQUATE AND

APPROPRIATE TREATMENT
When people finally arrived at the healthcare
facility barriers that can cause delays still existed.
However while the first phase of delay was at a
more individual level, the third phase was at a
more population based level (second phase delays
were a combination of the individual level and
population based level). In other words; an
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individual patient could have hardly influenced the
possibility of delay.

The actual quality of care could be negatively
influenced by the poorly staffed facilities. Poorly
staffed facilities often resulted in delays; which can
be caused by insufficient numbers of healthcare
personnel at a facility. Besides the staff numbers it
was also a matter of competence. When there
were not enough competent qualified and trained
personnel available, inevitably delays would occur
[7,35,44].

Another problem could be the poorly equipped
facilities, which was often a problem of the third
world facilities or the more remote facilities [35].
Sometimes people arrived and the treatment was
delayed because of unavailability of equipment,
drugs or blood. These delays could result in severe
complications and even death. In most third world
countries even the most essential drugs — such as
antibiotics — were often not available [7,35,43,44].
However in the developed world problems of
equipment might appear in the more remote areas
of a country.

Adjacent to these problems also another problem
could have also resulted in delays; the problem of
inadequate management. When a patient arrived
at a hospital the cause of problems had to be
determined (the diagnosis); the diagnosis could
have been wrong and precious time was lost and
this incorrect diagnosis caused further delay.
Besides the incorrect diagnosis a wrong treatment
or action plan could be initiated which — in turn —
caused even longer delays [35].

Although the “Three Delay Framework” was
originally developed in a third world country
(Malawi), it can certainly be used in the developed
world. This subsection of the results gave an
overview of delays (could be caused by numerous
barriers) that could occur from the initial onset of
symptoms and complications in the pregnancy up
to and including receiving the appropriate
treatment; for the symptoms and complications at
hand. It gave an overview about what has been
investigated in this area. In the Discussion the
presented results will be reviewed and areas
require additional research will be mentioned.

5 DISCUSSION

A literature study has been performed to gather
information about the research questions. More
specific; to find information about common risk
factors in pregnancies, current evidence of
attitudes & care-seeking behavior, use of care (and
which method is suitable for the research
question) in the explanation of differences in
perinatal mortality.

First, the answers of the research questions will be
provided. Second, the limitations of this study are
elaborated upon. Third, the additional value of this
study is discussed and possible directions for
future research are provided.

5.1 RESEARCH QUESTIONS

In this subsection the research questions will be
answered and discussed one by one.

WHAT IS THE CURRENT EVIDENCE OF ACCESS TO CARE
(TRAVEL TIME), USE OF CARE (CULTURAL ATTITUDES,
BELIEFS AND KNOWLEDGE) OF WOMEN IN THE
EXPLANATION OF REGIONAL DIFFERENCES IN PERINATAL
MORTALITY AND OTHER ADVERSE OUTCOMES?

Attitudes and care-seeking behavior

In the Netherlands it is quite normal to deliver at
home and that is unique compared to the rest of
the world. The reasons given for delivering at
home was that women felt more at home in their
homes, feared the hospital, felt more empowered
and disliked the hospital in terms of place of birth.
Reasons were that people walk in and out, there is
no privacy and there are many rules. However
these Dutch studies only investigated the reasons
for the place of delivery and did not examine the
effect of place of delivery and outcome of the
pregnancy [11-16]. In the Netherlands it was also
the case that women with a low SES or a higher
educational level give birth at home [16]. As
pointed out by foreign studies; positive attitudes
towards, ideas and no fear about obstetric
interventions and facilities resulted in a higher
utilization of healthcare facilities [39,42,52,54].

The results of the Dutch studies were quite the
opposite of the results of a study performed in
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Ghana; which reported that women preferred to
deliver in the hospital. The hospital was perceived
much safer and more convenient. This might be
explained by the poor living areas of the women in
the developing world [37].

Several studies reported that educational status
and knowledge about complication and diseases
were important factors influencing the decision to
seek appropriate care, or to attend care programs
[17,35,36,39,40,49,56-58,63]. As one study in
oncology pointed that 25% of the patients waited
for more than 3 months to seek care, because they
did not understand their complications [63].
Women who are better educated were more likely
to seek care [17,35,36,39,49]. Other important
factors influencing the decision to seek and receive
appropriate care were religion (Muslim women
were less likely to seek care), -ethnicity,
empowerment, embarrassment and the perceived
accessibility [17,35,36,38,40,55,57,58]. A European
study found that not only education and SES were
important factors in receiving adequate care; but
also the marital status of the women, unwanted
pregnancy and cultural background
[17,35,36,54,56]. However several American
studies reported better outcomes in Mexican
immigrants that were less acculturated [25,32].
However in many cases these women do not seek
appropriate care when needed; because pregnancy
is not perceived as a disease, but as a natural
process [25,32].

Barriers to healthcare do not only exist in the
developing world, but — as the previous paragraph
also mentioned — also in the developed world.
Findings of the European study were supported by
studies performed in the Russian Federation [18],
in the United States of America [22-
24,33,61,62,64], Australia [61], United Kingdom
[65] and in the developing world [41,46-48,51,55].
Other study performed in the developed world
reported some  additional barriers  like
communication  problems, culture blaming,
unhelpful providers, no role in decision support
and discrimination. When people experience one
or more of these barriers they were less likely to
seek and receive adequate care [20,25,34].

Some studies showed that the number of care
visits was closely related to delivering a low birth
weighted child [21,26,27]. Even one study was able
to find a relation between the number of care
visits and neonatal and fetal death [21].

Related to the number of care visits were feelings
about the pregnancy; more negative feelings
(unwanted pregnancy, unplanned pregnancy and
pregnancy denial) about the pregnancy resulted in
less healthcare visits or under-attending healthcare
programs which could result in adverse outcomes
like delivering low birth weighted children [29-
31,45,55].

Besides the problems that can cause adverse
outcomes for the fetus; there are also factors that
can do serious harm to the pregnant women.
Several studies had tried to identify causes of
maternal deaths; case records were used and
proxy interviews were conducted [43,44,50,53].
Some found that delays in care-seeking were
responsible for maternal deaths [43,53]. Other
causes were related to transportation and lack of
equipment in the healthcare facilities [44,50,53].

It might be possible to explain regional differences
in adverse outcomes in pregnancies. The studies
that have been included showed some promising
results that might explain (or already have
explained) regional differences in adverse
outcomes in certain — geographical — areas. The
Dutch studies that have been included in this
review already investigated the reasons to deliver
at home. The next step will be to investigate the
relationship between the reasons to stay at home
and place of delivery and birth outcome.

Travel time & distance

There are studies that have performed research in
factors that influence reaching the appropriate
healthcare facility in time [49,53,62,64,66-90].

The evidence of the effect of travel time on
adverse pregnancy outcomes is inconclusive. Only
four studies in the area of gynecology & obstetrics
were included and they all were performed in the
developing country. However these four studies
reported that travel time and/or distance was an
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important influencing factor in the decision making
and had influence on adverse outcomes in
pregnancies [49,53,66,67].

Some studies reported no significant differences in
travel times to the hospital and survival [72,85].
Even a study performed which investigated the
relation between travel time and liver
transplantation survival; found no significant
effects [89]. However another study found great
differences in distances in the rural region [73]. An
American study found a relation between out-of-
hospital risk of death and the increased hospital
distance [79]. A similar relation was found in
studies performed in the area of emergency care
[80,81] and deaths from asthma seem to increase
when the travel time increases [90]. Nevertheless a
Swedish study performed in the area of emergency
care did not find any relationship between travel
time and survival [82]. It seemed that travel time
and travel distance have less impact on outcomes
in chronic condition, as one study performed in the
area of oncology pointed out [84].

Several studies have studied the effect of travel
time and travel distance on the probability of
attendance. According to one study there was a
relation between travel time and the probability of
attendance [75]. While another study reported
fewer live births when living further away from a
healthcare facility [49]. Remoteness seems also to
affect maternal deaths as reported in two other
studies [53,67].

In Australia a remoteness index has been
developed; ARIA. Several studies have used this
instrument (or a derivative) to study the effects of
remoteness on mortality. Two studies reported no
effect [68,71], while two other studies reported a
significant relationship between remoteness and
mortality or survival [69,83].

According to another study the amount of time
spent in reaching an appropriate facility is also
dependent of race and ethnicity. African-American
people travelled longer and further [76].

Besides the longer travel time and travel distance,
obtaining transportation in time could also play a
role in reaching a facility in time. Some of the

pregnant women died because of the inability to
obtain transportation [53,66].

Two studies performed reach on which type of
transportation is faster; over land or through the
air. The Canadian study found that travel time over
ground was longer [87], the other study found no
effect [86]. The outcomes of the studies were not
used to explain possible differences in outcomes of
any kind.

Other studies have performed  surveys,
guestionnaires or conducted interviews to identify
possible barriers of accessing healthcare [62,
64,70,78,88]. The most prominent mentioned
barriers were lack of transportation, or living
further away from the facility [62,70,78,88].
Another study did not identify any geographical
access barriers [64].

As the included studies show there is no concrete
evidence that travel time, travel distance or
remoteness can explain regional differences in
adverse outcomes in pregnancies. Some of the
studies reported that it is possible to explain
regional differences by using travel time, travel
distance, remoteness or a combination; while
others reported that it is not possible.

Travel time calculation methods

Two main methods — which were found in the
included studies — were identified. Travel distance
and travel time can be calculated by using straight-
line distance [73,75,81] or actual road distance and
actual travel time [72,73,76,79,80,82,84,85,88,
90]. Road distance and actual travel time can
either be determined by using a route planner of
any kind or a geographical information system in
which a road network has been implemented [7].
Most studies which used either one of the travel
time/distance calculation methods or both, make
use of post codes as start and end point
[72,73,76,79-82,84,85,90]. Only one study used
GPS coordinates as start and end point of the
calculation [75]. The information needed to
calculate travel time were derived from a database
[72,82] and have been calculated with a GIS
[73,76,79,81,84,85], Microsoft Autoroute Express
[72,80] or Yahoo Maps [90].
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The previously mentioned studies which calculated
travel time and/or distance use either or both
direct measures (like physical distances, travel
times and public transport travel time/schedules)
or indirect

measures (like population

density/sparsity and nearest neighbor distances).

Car and bus travel times modeled are much more
strongly related to actual transportation barriers
than proxy measures (like straight-line distance
and population density) [74].

Other studies did not use direct travel time
calculation, but used interviews, questionnaires or
surveys to determine the impact of travel time and
travel distance [49,53,59,62,64,67,70,77,78,88].

The method of using a road network could be
further improved by implementing restrictions for
every road (like speed limits, urban and rural
roads).

Although road distances are a more accurate
reflection of the real world travel time people with
a lower SES are dependent of public transport. This
method is only used in one study [84]. The study
implemented the public transport tables in a GIS,
however the tables were simplified.

Many studies used postcodes of patients and
nearest hospital (or hospital in which patients have
been treated) [72,73,76,79,80,82,84,85,90]. In all
these cases postcodes of home residence is used,
while almost all patients do not stay at home 24/7.
However in case of pregnancy and the possibility of
delivery women will not make many journeys, if
there is a high probability that they will deliver
shortly.

Besides the limitations of road travel distance, the
real world travel time and travel distance is also
dependent of walking from residence to the
transportation vehicle (car, bus, tram, emergency
vehicle and etcetera) and transportation from the
vehicle to the care facility (walking from the
parking lot, transfer in the hospital and etcetera).
These times and distances have not been
incorporated in the studies that have been found.
However the travel time and travel distance
calculation used in the studies is relatively easy to
calculate and is not that labor intensive when using

a GIS. It would be difficult to determine the pre-
transportation time and post-transportation time
for each patient in a large population
[72,73,76,79,80,82,84,85,90].

Although there are some limitations; the preferred
method for travel time and travel distance
calculation is the actual road distance and the
travel time that is related to the actual road
distance.

WHAT ARE THE RISK FACTORS FOR ADVERSE OUTCOMES
IN PREGNANCIES AND IN TERM PREGNANCIES WITH
SPECIAL ATTENTION TO ACCESS AND USE OF
HEALTHCARE?

Attitudes and care-seeking behavior

Besides the numerous ‘common’ risk factors for
adverse outcomes in pregnancies and in term
pregnancies (which were introduced in the section
about Risk factors in Pregnancies); there is also
evidence that there are also risk factors that are
related to access and use of healthcare.

Educational status was mentioned by numerous
studies as a risk factor [17,20,22,23,33,35,
36,42,43,50,54,56-58,63]. Women who have a
lower educational status appeared to delay the
decision to seek appropriate care or under attend
healthcare programs [34,36].

Closely related to education are the aspects of
empowerment and the underestimation of
complications (pregnancy was unknown, not
recognizing the symptoms). The more empowered
women are, it is more likely that women attend
healthcare programs [12,20,35,36,40,41,48,50,56].
Women, who do not underestimate the
complications at hand, are more likely to attend
healthcare programs [29-31,45,55]. Women who
have friends and/or relatives who are not
supportive are less likely to attend healthcare
programs [16,27,35,45] or even die [43,44,50,53].

Negative socio-legal issues are also risk factors in
attending healthcare programs or even causing
adverse outcomes like maternal mortality [45,47].
If abortion is illegal or pregnancy in unmarried
women is not accepted women would delay the
care-seeking process; women do not attend or
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under attend healthcare programs [23,35,36,45-
47].

Economic status of the family and woman is also
an influencing factor. Women who have a lower
SES have a higher risk of having adverse outcomes
in pregnancies [16-18,22,35,36,51,52,55-57,62,64].

The perceived accessibility of care and perceived
quality of care are also factors that influence the
decision to seek appropriate care when needed.
Women, who perceived that they have to travel
further [20,21,31-33,35,36,42,43,46,50,57] or pay
more [17,35,48,51,52], have an increased risk to
under attend healthcare programs. Payment is
closely related to the SES of the family of the
women and the women herself. Risk factors in the
area of perceived quality are; previous negative
experience, negative attitude to healthcare
[13,15,16,19,22,26,34,35,65], fear of treatment
[16,35,42,46,52,54] and unfriendly (or negative or
bad) attitudes of the staff [19,25,26,28,34,36,
51,63]. Women who experience one or more of
these risk factors are less likely to attend
healthcare programs.

Other more commonly known factors that
influence the decision to seek appropriate care
are; maternal age (closely related to education;
women of a higher maternal age are more likely to
attend healthcare programs and are better
educated), ethnicity (foreigners are less likely to
seek appropriate care) and discrimination
(discriminated groups or women are less likely to
seek appropriate care) [18,19].

As become apparent in this review is that many
studies examined the effect on the outcome
measure healthcare visits or healthcare program
attendance. As several studies show that under
attendance or less healthcare visits increases the
risk of adverse pregnancy outcomes [22,27,28].

Travel time & distance

Travel time and travel distance are closely related
with the distribution and location of health
facilities. Travel time and travel distance are
increased when there are less health facilities in
the area [49,62,66,68,74]. Besides the distribution
in numbers; the distribution in equipment is also a

risk factor that increases travel time and travel
distance (rural facilities cannot perform every
treatment as urban facilities can) [62,70,74].

Distance itself is an important risk factor for
adverse outcomes [53,65,66,69,73,75,77-79,81,
83]. However there are studies that showed no
relationship between distance and adverse
outcomes [68,71,85]. Depending on the severity of
the complication at hand increasing distance could
be a risk factor for adverse outcomes. It is also
depending on having a driver’s license; utilization
of healthcare decreases when someone does not
have a driver’s license [62].

Besides travel distance, travel time itself has been
identified as an important risk factor for adverse
outcomes [49,53,66,67,73,80,88,90]. Again there
were also studies that reported no significant
relationship between travel time and the risk of an
adverse outcome [64,72,82,84,85,87,89].

Travel distance and travel time are correlated with
the degree of remoteness. Several studies have
used remoteness indexes to determine
relationships between the degree of remoteness
and adverse outcomes. Remoteness was a risk
factor for increased adverse outcomes [69,83].
However remoteness was reported not as a risk
factor in several studies [68,71,86,87].

The economic status could be a risk factor for
adverse outcomes; because people with a low SES
are sometimes dependent of public transport and
in some regions for public transport is not
available; these people will therefore not reach the
facility or will not even seek appropriate care
[66,70,74,78,82,84]. The
transportation options is related to an increased

availability of

risk of several adverse outcomes [49,53,66,78].

5.2 LIMITATIONS

One of the reasons to include a quick overview of
the ‘common’ risk factors is that knowledge of the
‘common’ risk factors is required to be able to fully
understand the topics of this review. For these risk
factors three books were used. However the most
recent developments in research of risk factors in
pregnancies might have been missed. Nevertheless
this study interest was emphasized on travel time,
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travel distance and attitude to healthcare.
Therefore the ‘common’ risk factors were derived
from several books.

The literature search has been performed in
PubMed only; it is possible that more studies could
have been found in other databases. However
references of articles were checked to find studies
that were not found by the queries that have been
used. This action reduced the chance that studies
have been missed for review.

Another possible limitation of this research is the
usage of MeSH terms. MeSH terms are used for
indexing, cataloging and searching for biomedical
and health related information and documents.
MeSH terms are allocated by experts and it could
take a while to index studies accordingly. By using
MeSH terms recent studies could be missed. One
major advantage of MeSH terms (and that is one of
the reasons to use them) is that the search
includes the alternative spelling, terms and
synonyms of a specific MeSH term.

Because of the criteria that have been used in this
study; studies might have been missed. The
language criterion excluded some studies and
these studies might have had some important
information. Furthermore the keywords, abstract
and title criterion was accountable for exclusion for
many studies. However this criterion was loosely
used when less than 50 articles were found.

A common used criterion is the appearance of the
main topic of interest in the abstract. When the
topic of interest is not mentioned or not
elaborated upon, it is presumed that the study is
not interesting enough. In this study this criterion
was used and it is possible that some interesting
studies have been missed.

Besides the limitations of this study, the included
studies did report limitations of their study. The
following paragraphs will briefly recap on some of
the limitations reported by these studies. Study
specific limitations can be found in Appendix C —
Attitude to Healthcare related studies and
Appendix D — Travel time related studies.

The results of this study also relied on the
outcomes of studies were performed in the
developing world [35-55,66,67,78]. These studies
used valid methods, although the results cannot
easily be generalized to the developed world.

Generalization could a problem in some of the
studies; either a very specific (sub)population was
used or a very small sample size was used. In these
cases the findings should be very carefully
interpreted [12-16,18,29,33,44,45,47,50,51,53-
55,62,64-66,71,77,78,80,82].

Besides the problems with generalization, in many
studies bias could have been introduced. Several
studies used interviews and interviews — as
mentioned by these studies — could easily be
steered and interviewees could be easily
influenced [12,14,26,28,39,43,44,46,49,50,53-
55,59,63,65,67]. Furthermore most of these
interviews were performed long after a specific
event had occurred; recall bias may have been
introduced to the results. Adjacent to these
possible biases, a bias might also have been
introduced by interviewing only relatives of a
patient. Relatives might think different about the
situation or they could provide a more positive
picture of the situation. Recall bias could have also
been introduced in studies which used
questionnaires or  surveys [11,13,15-18,29-
31,37,40,42,45,48,49,51,52,57,58,62,64,67,70,77,
78,88]. However interviews, questionnaires and
surveys could provide valuable insights; definitely
to acquire insights in behavior, culture, attitudes
and care-seeking behavior. These insights could
not be easily provided by case-records and
databases alone.

Unfortunately not many reviews were performed
in both areas, there were 11 reviews included on a
total of 84 articles. Because of ethical reasons
many studies could not perform RCT’s and to the
author his knowledge there are no EBM guidelines
regarding to travel time, travel distance, attitude
and care-seeking behavior.

Not many studies were found in the area of travel
time and travel distance. Only 29 articles were
found. Only four of the included studies were
performed in the area of gynecology & obstetrics
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[49,53,66,67]. Therefore no direct answer could be
provided to the second research question.

The travel time related studies that were included
used different methods to calculate travel time,
travel distance or both. Unfortunately many
studies used proxy measures like remoteness
indexes, straight-line distance or even self-
reported travel time.

There are several studies that relied on proxy
measures (like the number of visits to a healthcare
facility); while it would be even more interesting if
actual outcomes were used (like mortality).

5.3 ADDITIONAL VALUE

This study gives a more coherent overview of
possible delays that can occur from the onset of
symptoms and/or complications to actually arrive
at the healthcare center for treatment. Although
the “Three Delay Framework” has been developed
14 years ago, it is rarely known in the Netherlands.

The study gives an overview of the current
information projected on the “Three Delay
Framework”; more importantly the absence of
evidence on several issues became clear.

Although some of the Dutch studies performed
research to determine factors that influencing the
choice of the place of delivery; this is the first study
which combines information about care-seeking
behavior & attitudes and travel time.

Future studies should be performed on travel time
and travel distance in the Netherlands; currently
these kind of studies are not performed in the
Netherlands. There is a possibility that travel time
and travel time could - partially — explain the
regional differences in perinatal mortality in the
Netherlands.

It might also be very interesting to investigate the
entire “Three Delay Framework” and see what
factors causes the most delay in care-seeking

behavior and reaching a healthcare facility and
resulted in adverse outcomes. Results of these
kinds of studies can be used to reduce delays in
healthcare and prevent adverse outcomes from
occurring in the first place.

6 SUMMARY

A literature study has been performed to
determine the current evidence of access to care,
use of care in explaining regional differences in
adverse outcomes. Furthermore the most suitable
method for travel time calculation has been
determined.

Currently there is more evidence for socio-cultural
factors, attitude and patient’ perceptions affecting
adverse pregnancy outcomes than evidence for
delays in (or increased) travel time and travel
distance. The studies which investigated delays in
travel time and travel distance reported conflicting
results and had quite the opposite conclusions and
a very few were conducted in the area of
gynecology & obstetrics. Although these different
conclusions extra research in the Netherlands is
required, because the results and conclusions of
the included studies could not be easily
generalized. Furthermore the number of studies
that actually studied the influence of travel time
and travel distance is quite low.

It appeared that the road distance and related
travel time was the most suitable method that can
be used to determine travel distance and travel
time. This is also the preferred method, because it
is a more exact representation of the real world
travel distance and travel time (compared to
straight-line distance and remoteness indexes).
However this method has also its limitations.

Future research should focus on the effects of
travel time and travel distance on adverse
pregnancy outcomes in the Netherlands. Travel
time and travel distance calculation methods can
still be improved.
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APPENDIX A — LITERATURE SEARCH RESULTS

In the subsequent table the search results of this
review are shown; under the header ‘queries’ the
totals of all queries are shown, each character is
corresponding with a query. Consult the legends of
the tables to see which character corresponds with
which query. The reason to use these criteria is
mentioned in the Methods section of this report.
These criteria are mentioned in a chronological
order; in other words, the language criterion is
checked first and the study period will be checked
at last. The number in each table row presents the
amount of articles/studies that passed a specific
criterion.

When studies passed the four criteria; it did not

When the topic of this study was the main topic of
the found study; the study was included for the
purpose of this study.

Table 3 is about the attitude to healthcare related
studies and Table 4 is about the travel time &
travel distance related studies.

The following abbreviation is used to describe a
criterion; ABS/TIT/KEYW stands for keywords in the
abstract, title or keyword section of a study. The
following abbreviations are used to describe
selection processes; ABS topic stands for the topic
of an abstract of a study, Ref. by others stands for
the study that has been included by selecting it

mean that these studies were relevant. Of these from another included study. The same

studies the abstracts were read and subsequently — abbreviations are used in the flowchart.

when the abstract seemed to be relevant — the

additional value of each study was determined.

Queries A B C D E F

Criteria/Selection

Initial Results 857 361 16 171 174 38 97

Language 801 338 13 157 160 37 96

ABS/TIT/KEYW 516 212 10 113 107 35 39

Study Type 473 194 10 99 101 34 35

Period 414 165 10 90 84 33 32

ABS Topic 177 59 6 55 30 18 9

Additional Value 67 25 1 17 7 13

Remaining 67 25 1 17 7 13 4

Ref. by Others 13

Duplicates -25

Total 55

Table 3 — chronological search results of attitude to healthcare related studies

A (“Health Behavior”[Mesh] OR “Attitude to Health”[Mesh]) AND (“Pregnancy”[Mesh] OR “Labor, Obstetric’[Mesh]) AND
“Mortality”[Mesh]

B (“Health  Behavior’[Mesh] OR “Attitude to Health”[Mesh]) AND (“Pregnancy/mortality”[Mesh] OR “Delivery,
Obstetric/mortality”[Mesh])

C “Patient Acceptance of Health Care”[Mesh] AND (“Pregnancy”[Mesh] OR “Labor, Obstetric’[Mesh]) AND “Mortality” [Mesh]

D (“Healthcare Disparities”[Mesh] OR “Culture”[Mesh]) AND (“Pregnancy”’[Mesh] OR “Labor, Obstetric’[Mesh]) AND
“Mortality”[Mesh]

E "Utilization"[Subheading] AND "Patient Acceptance of Health Care"[Mesh] AND ("Pregnancy"[Mesh] OR "Labor, Obstetric"[Mesh])
AND "Mortality"[Mesh]

F (“Health Behavior”[Mesh] OR “Attitude to Health”[Mesh]) AND (“Pregnancy”[Mesh] OR “Labor, Obstetric’[Mesh]) AND
Netherlands[Mesh]
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Queries A B C D E F G H |
Criteria
Initial Results 209 5 1 9 10 0 11 108 19 46
Language 196 3 1 9 10 - 11 102 18 42
ABS/TIT/KEYW 130 2 1 6 7 - 10 59 14 31
Study Type 126 2 1 6 7 - 10 55 14 31
Period 115 2 1 6 6 - 10 47 14 29
ABS Topic 54 0 0 2 2 - 6 20 8 16
Additional Value 33 - - 0 0 - 4 9 5 15
Remaining 33 0 0 0 1] 0 4 9 5 15
Ref. by Others 13
Duplicates -17
Total 29
Table 4 — chronological search results of travel time related studies
A “Health Services Accessibility” [Mesh] AND (“Pregnancy/mortality”[Mesh] OR “Delivery, Obstetric/mortality”[Mesh])
B “Health Services Accessibility” [Mesh] AND “Time Factors”[Mesh] AND (“Pregnancy/mortality”[Mesh] OR “Delivery,

Obstetric/mortality”[Mesh])

C “Health Services Accessibility” [Mesh] AND “Mortality”[Mesh] AND “Time Factors”[Mesh] AND (“Pregnancy”[Mesh] OR “Delivery,

Obstetric”[Mesh])

distance AND “Mortality”[Mesh] AND “Time Factors”[Mesh] AND (“Pregnancy”’[Mesh] OR “Delivery, Obstetric”[Mesh])
“travel time” AND “Mortality”[Mesh] AND (“Pregnancy”[Mesh] OR “Delivery, Obstetric”[Mesh])

“travel time” AND “Mortality”[Mesh]

"time factors”[Mesh] AND “Mortality”[Mesh] AND distance

remoteness AND "mortality"[Mesh]

= I 6 mMmmaQ

remoteness AND mortality
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ATTITUDE TO HEALTHCARE TRAVEL TIME & DISTANCE
QUERIES QUERIES
| |
857 209
y .
<4+—56—— Language Language —13—>p
| |
801 196
v v
<4—285— ABS/TIT/KEYW ABS/TIT/KEYW ——66—»
| |
516 130
' v
<+—43— Study Type Study Type —A4—p»
| |
473 126
v v
<4+—59— Period Period —11—»
| |
414 115
v v
<+—297—— ABS Topic ABS Topic ——61—p»
| |
117 54
' v
<4—50— Additional Value Additional Value 21—
| |
67 33
v v
<+—25— Duplicates Duplicates ——17—»
| |
32 16
. v
—13—p Ref. by Others Ref. by Others 13—
| |
55 29
. v
55 STUDIES INCLUDED 29 STUDIES INCLUDED

Figure 1 — Flowchart of the search results
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APPENDIX B — STUDY CHARACTERISTICS

In this appendix the studies will be described
according to several characteristics. Results of the
studies will be elaborated upon in the Results
section. This appendix serves as an overview of
study characteristics. Each table gives an overview
of the attitude to healthcare related studies and
the travel time related studies; the numbers in the
column of references refer to the References
section and amount refers to the number of
studies which fit the description. Specific remarks
for each table are reported on this page.

Table 5 gives an overview of all the studies that
have been included in this study. For each study
the area of research is reported. The clinical area in
which

reported. Some of the travel time related studies

research has been conducted will be

are performed in multiple areas and therefore the
total amount is not 29 (which is the total number
of travel time related studies).

Table 6 gives an overview of the study types of the
included studies. Several study types are; cohort
study, systematic review, case study and etcetera.
Some of the included studies used multiple study
types; therefore the total amount of study types
can exceed the number of articles included for this
study.

Table 7 gives an overview of the methods that

Results section | will elaborate upon the methods
that have been used. The (systematic) reviews
used the method literature research, they do not
describe in detail how and which methods have
been used in the studies that were included in the
review. For each study the main methods are
reported. Some of the used methods require extra
explanation; the explanation can be found in the
legend of this table.

Table 8 gives an overview of the outcome
measures that have been used by the included
studies. Some of the studies will appear more than
once in this table, because researchers have used
multiple outcome measures. On the opposite;
some studies that have been included have not
used any outcome measure, therefore the term
‘none used’ appears in this table.

Table 9 gives an overview of the origin of the study
population. The origin of the population is — in this
study — defined as; the nation in which the study
has been performed and above all, it is the nation
in which the studied population is living. The
developing world is — in this study — defined as;
nations situated in Asia (except for Japan and
South Korea), South-America, Latin-America and
Africa. Some studies were (systematic) reviews of
studies therefore the total amount exceeds the
number of found articles; adjacent to it some

have been used to gather information in order to studies have studied multiple populations.
find an answer on their research questions. In the
ATTITUDE TO HEALTHCARE TRAVEL TIME
References Area Amount | References Area Amount
[11-55] Gynecology & Obstetrics 45 | [62,68-78] Public Health 12
[56-58] Cardiology 3 | [49,53,66,67] Gynecology & Obstetrics 4
[59,60] Nursing 2 | [72,79,80] Cardiology 3
[61,62] Public Health 2 | [80-82] Emergency Care 3
[63] Oncology 1 | [83,84] Oncology 2
[64] Pediatrics 1 | [64,85] Pediatrics 2
[65] Psychiatry 1 | [86,87] Trauma Care 2
[72] Epidemiology 1
[88] Geriatrics 1
[89] Hepatology 1
[82] Intensive Care 1
[89] Internal Medicine 1
[90] Pulmonary 1
Table 5 — Study area in which studies have been performed
Mark de Groot Version 2.0 November 18, 2008
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ATTITUDE TO HEALTHCARE TRAVEL TIME
References Study Type Amount | References Study Type Amount
[13,15,16,18,21,26-31,38- Cohort 29 | [49,62,64,66- Cohort 23
49,57,58,62,65] 73,75-81,83-
85,87,89]
[20,32-34,50,51,58,59] Descriptive 8 | [49,74,82,90] Descriptive 4
[22-25,36,56,61] Review 7 | [74,88] Review 2
[12,14-16,54,55] Interview 6 | [82,86] Observational 2
[11,17,52] Case Control 3 | [53] Follow-up 1
[19,35] Systematic Review 2
[53] Follow-up 1
[371 RCT 1
Table 6 — Study type that has been used in the studies that have been selected
ATTITUDE TO HEALTHCARE TRAVEL TIME
References Methods Amount | References Methods Amount
[19,20,22-25,32,34-36,56,59- Literature research 14 | [68,69,72,76,81,82,84-87,89,90] Database with 12
61] outcome measure
[11,15,16-18,37,42,45,48,49, Questionnaire with 14 | [72,73,76,79,80,82,84,85,90] Drive time (using 9
51,58,62,64] outcome measure postcode or
coordinates)
[26,39,43,44,50,53] Case 6 | [73,76,79,81,84,85,90] GIS 7
records/database
and interviews
with outcome
measure
[12,14,28,54,63,65] Interview without 6 | [76,79,80,85,88] Road distance 5
outcome measure
[21,33,38,41] Case 4 | [62,64,77,78,88] Questionnaire/ 5
records/database survey with
with outcome outcome measure
measure
[29-31,52] Survey and 4 | [68,69,83] ARIA (Accessibility 3
questionnaire with Remote Index of
outcome measure Australia)
[13,40,57] Case 3 | [73,75,81] Straight-line 3
records/database distance
and
survey/questionnai
re with outcome
measure
[27,47] Focus group 2 | [49,59] Interview with 2
discussion outcome measure
[46,55] Interview with 2 | [72,80] Microsoft 2
outcome measure Autoroute
Express
[53] Case records/ 1
Databases and
interviews  with
outcome measure
[74] Literature 1
research
[84] Public  transport 1
table
[86] Remoteness index 1
defined
[67] Survey & 1
interview with
outcome measure
[70] Survey with 1
outcome measure
[89] Yahoo Maps 1

Table 7 — Methods used by included studies

Remarks — some of the travel time related studies require extra explanation

Reference Remark

[75] In order to calculate the straight-line distance GPS coordinates are used instead of postcodes

[84] This study implemented the public transport network into a GIS, more details can be found in the article

[86] Because there was no remoteness index available, these researchers defined one of their own

[87] Travel time has been calculated using the date & time info from the database

[88] This study relies on the self-reported road distance
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[90] In this study both the drive time to the nearest hospital is calculated as well as the drive time to the nearest
general practitioner

ATTITUDE TO HEALTHCARE TRAVEL TIME
References Outcomes Amount | References Outcomes Amount
[12,14,22,23,27,28,32,34,36,54,56,59-61, None used 16 | [68,69,72,79,81,86, Mortality 7
63,65] 90]
[18,21,33,35,38,40,45,48,51,62,64] Usage of 11 | [80,82-84,89] Survival 5
healthcare (visits
etcetera)
[20,21,24-26,29-31,41,49] Pregnancy 10 | [62,64,75,88] Usage of 4
outcomes healthcare (visits
etcetera)
[43,44,47,49,50,53] Maternal mortality 6 | [49,53,66,67] Maternal 4
mortality
[11,13,15,16,38,52] Place of birth 6 | [64,77,78] Travel time/ 3
distance barriers
[19,21,37,40,49] Infant mortality 5 | [72,86] Admission to 2
hospital
[17,42,55] Accessibility 3 | [73,74] None used 2
obstacles
[39,57,58] Care-seeking 3 | [70] Access to service 1
during delivery
[40,49] Education 2 | [89] Adverse 1
outcomes
[39] Antenatal care- 1| [49] Education 1
seeking
[26] Complications 1 | [49] Healthcare center 1
(birth/pregnancy) distance
[49] Healthcare center 1 | [49] Infant mortality 1
distance
[49] Maternal 1 | [49] Maternal 1
morbidity morbidity
[52] Presence of 1 | [49] Pregnancy 1
trained birth outcomes
assistant
[46] Reasons to stay at 1 | [76] Race/ethnicity 1
home
[77] Self-rated health 1
[87] Travel time 1
differences
between land &
air vehicles
Table 8 — Outcome measures used by included studies
ATTITUDE TO HEALTHCARE TRAVEL TIME
References Nation Amount | References Nation Amount
[35-55] Developing World 68 | [62,64,75-77,79, United States of America 8
88,89]
[22-33,56,57,59,60,62,64] United States of America 18 | [72-74,81,84,85, United Kingdom 7
90]
[11-16,63] Netherlands 7 | [68-71,83] Australia 5
[19,20,58,65] United Kingdom 4 | [49,53,66,67,78] Developing World 5
[34,57,61] Australia 3 | [80,86] Scotland 2
[17] Austria, Denmark, 1| [87] Canada 1
Germany, Greece,
Hungary, Ireland, Italy,
Portugal, Spain  and
Sweden
[57] Canada 1 | [82] Sweden 1
[21] Finland 1
[18] Russian Federation 1
[14] Scotland, Switzerland 1
Table 9 — Living area of the population that has been studied
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APPENDIX E — ILLUSTRATING THE “THREE DELAY FRAMEWORK”

FACTORS AFFECTING
PHASES OF DELAY
UTILIZATION AND OUTCOME
>
Socio-Economic/Cultural Phase |
Factors Deciding to seek Care
>
Phase Il
Accessibility of Facilities Identifying and reaching
the Medical Facility
N {>
Phase llI
Quality of Care Receiving adequate and
appropriate Care
>

Figure 2 — Complete overview of the three delay framework [7]
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FACTORS AFFECTING UTILIZATION
AND OUTCOME

Socio-Economic/Cultural
Factors

PHASES OF DELAY

lliness factors

- recognition of complications
- perceived severity

- perceived etiology
Socio-legal issues

- illigal abortion

Women's status

- access to money

- restricted morbidity

- value of women'’s health
Economic status

Educational status

- positive/negative association

Perceived Accessibility

Distance
Transportation

- motorized

- road condition

Cost

- transportation

- physicians/facility fees
- medications

- other supplies

- opportunity costs

- accompanying people

Perceived Quality of Care

Reputation

Previous experience
Satisfaction with outcomes
- effectiveness of treatments
- effectiveness of medicines
Satisfaction with services

- staff attitudes

- hospital procedures (e.g. fear
for operations)

- availability of supplies

- waiting time

- consistent with local beliefs
- privacy

- social/family support

Figure 3 — Phase | of the three delay framework [7]

Phase |
Deciding to seek Care

v

Phase Il
Identifying and reaching the
Medical Facility

v

Phase llI
Receiving adequate and
appropriate Care

Mark de Groot

Version 2.0

November 18, 2008



Page 56 of 63

FACTORS AFFECTING UTILIZATION
AND OUTCOME

PHASES OF DELAY

Socio-Economic/Cultural Phase |
Factors Deciding to seek Care

v

Actual Accessibility

Distance & Location of Health
Facilities

Distance

- travel time

- travel distance

- outcomes occur in transit
Transportation

- publically available

Costs

- cost exceed expectations or
ability to pay

Phase ll
[ Identifying and reaching the
Medical Facility

v

Phase lll
Quality of Care Receiving adequate and
appropriate Care

Figure 4 — Phase |l of the three delay framework [7]
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FACTORS AFFECTING UTILIZATION
AND OUTCOME

Socio-Economic/Cultural
Factors

Accessibility of Facilities

Actual Quality of Care

Poorly staffed Facilities

- staff numbers

- competence of personnel
Poorly equiped Facilities

- unavailability of blood

- unavailability of medicines
- unavailability of other
equipment

- currency problems
Inadequate Management
- incorrect diagnosis and
action

PHASES OF DELAY

Phase |
Deciding to seek Care

v

Phase Il
Identifying and reaching the
Medical Facility

v

Figure 5 — Phase Il of the three delay framework [7]

™

Phase lll
Receiving adequate and
appropriate Care
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APPENDIX F — ABBREVIATIONS

Abbreviation

Meaning

ABS
ARIA
APGAR
BMI
CBD
EBM
GIS
GPS
HELLP
HIV
HPV
IUGR
MeSH
RCT
SEIFA
SES
WISEWOMEN

Australian Bureau of Statistics

Accessibility Remote Index Australia

Activity, Pulse, Grimace, Appearance and Respiration
Body Mass Index

Cumbrian Births Database

Evidence Based Medicine

Geographic Information System

Global Positioning System

Hemolysis Elevated Liver enzymes and Low Platelets
Human Immunodeficiency Virus

Human Papilloma Virus

Intrauterine Growth Restriction

Medical Subject Heading

Randomized Clinical Trial

Socio Economic Index For Australia

Socio-Economic Status

Well Integrated Screening and Evaluation for Women Across the Nation

Table 12 — Abbreviations and their meaning that have been used in the study
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