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Abstract
Background: Access factors associated with maternal death are important to understand because they are
considered to be an essential measure of women’s health and indicative of the performance of health care
systems in any community globally. This study aimed to analyse the access risk factors linked to maternal deaths in
Lundazi district of the Eastern Province of Zambia using secondary data obtained from maternal death reviews and
delivery registers.
Methods: This was a case-control study with cases being recorded maternal deaths for Lundazi district (n = 100)
while controls were randomly selected Lundazi District Hospital deliveries (n = 300) for the period 2010 to 2015.
STATA™ (Stata Corporation, Texas, TX, USA) version 12.0 was used to analyse data. Odds ratio and 95% confidence
intervals with associated p-values were used to analyse disparities between cases and controls while bivariate and
multivariate regression analyses were done to show associations.
Results: The likelihood of experiencing maternal death was 94% less among women who completed their
scheduled antenatal care visits than those who did not (OR 0.06, 95% CI = 0.01–0.27, p = < 0.001). Delayed referral
associated with maternal deaths and complications were 30% (30) for cases, 12% (37) for controls and 17% (67)
for both cases and controls. Long distances, unskilled deliveries were 3%, (15) for both cases and controls with
13% (13) for cases and 1% (2) for controls only.
Conclusion: Antenatal care is important in screening for pre-existing risk conditions as well as complications in
early stages of pregnancy that could impact adversely during pregnancy and childbirth. Delay in seeking health
care during pregnancy could be minimised if health services are brought closer to the communities to reduce on
distances covered by pregnant women in Lundazi. Maternal education appears to influence antenatal health care
utilisation because greater knowledge and understanding of the importance of antenatal care might increase the
ability to select most appropriate service. Therefore, there is need for Lundazi District Health Office to scale up
interventions that motivate women to make at least four scheduled antenatal care visits during pregnancy as
recommended by the World Health Organization.
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Background
Maternal death is death of a woman while pregnant or
within 42 days of termination of pregnancy, irrespective
of duration and site of pregnancy, from any cause related
to or aggravated by the pregnancy or its management
but not from accidental or incidental causes [1]. Under
the Sustainable Development Goal (SDG) number 3.1,
the target is that by 2030 the global maternal mortality
ratio should have reduced to less than 70 per 100,000
live births for every country including Zambia [2]. While
some districts may have done considerably well in reducing maternal mortality, Lundazi district in the Eastern
province of Zambia is one of the districts still struggling
to reduce maternal mortality to acceptable levels [3].
Results from the 2013–2014 Zambia Demographic and
Health Survey (ZDHS) conducted by Central Statistical
Office (CSO) in conjunction with Ministry of Health of
Zambia indicate a national maternal mortality ratio of
398 per 100,000 live births. In other words, for every
1000 live births in Zambia, four women (3.98) died during pregnancy, during childbirth, or within 2 months of
childbirth during the 7 years preceding the 2013–14
ZDHS [4].
Lundazi is one of the districts with high mortality rates
because together with Nyimba district of Eastern Province
of Zambia, maternal mortality ratio of 410 maternal
deaths per 100,000 live births was estimated [3]. This is
more than the national level maternal mortality ratio of
398 per 100,000 reported in the 2013/2014 ZDHS. However, information regarding local factors associated with
maternal deaths is not readily obtainable. There has been
no study conducted in the district to establish risk factors
which are associated with maternal death yet such information is valuable in implementing and evaluating maternal health interventions.
Maternal mortality is an important measure of
women’s health and indicative of the performance of
health care systems [5]. Establishing local factors associated with maternal death for any community is a
significant step in strengthening interventions to reduce
maternal deaths [6]. It has also been observed that factors associated with maternal death are a sensitive indicator of the status of women, access to care, adequacy
and quality of healthcare in developing countries [5].
The majority of the people of Eastern Province are
poor with an overall incidence of poverty at 80% and extreme poverty at 66% [7]. The literacy levels of the
people for Eastern Province remain quite low at 47% for
women and 73% for men [4]. The population for the
province mostly live in rural areas where the road network is poor and access to health facilities is a challenge
[7]. According to Provincial Health Profile for 2011–
2012, Lundazi district recorded the least antenatal coverage at 67% compared to 96% highest coverage recorded
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by another district of Chama district within Eastern
Province of Zambia.
The 2012 Zambia National Health Policy estimates
that 80% of Zambian population use traditional and
alternative services for their day-to-day health care. In
Eastern province of Zambia, it was established that cultural and traditional norms still persist in communities
among women throughout the period prior to pregnancy, during pregnancy, nutrition, after delivery and
during breastfeeding that affect uptake of antenatal care
services [8]. These practices may put the health of pregnant women and their child at risk. Antenatal care is important for the maintenance of good health of a
pregnant woman and the unborn child. WHO recommends four or more scheduled antenatal care visits as it
improves maternal and neonatal outcome and reduce
death. In resource limited communities, basic antenatal
care is an important determinant of maternal mortality
when practiced as one of the basic components of maternal health care [9].
Access to maternal health services, particularly facility
childbirth remains challenging mainly in rural Zambia
and this leads to delays in seeking care. A number of factors are attributed to challenges faced by public health
officials in Zambia to effectively scale up outreach maternal health services and targeted messages to create
awareness about maternal deaths. Zambia’s maternal
health services have been weakened by high disease burden, low literacy levels, inadequate qualified health staff,
poor transport network, lack of investment in maternity
waiting shelters for expectant mothers to lodge in as
they await child birth among other factors [10].
While scientific research on maternal mortality is focused mainly on clinical factors, this approach may not
be most useful if we are to understand the problem of
factors associated with maternal death [1]. This approach does not take in to account the importance of
economic, political and social micro structural factors
and other social determinants of maternal health [6]. It
is important to note that while information generated
from maternal death reviews and community verbal autopsies is available, it has not been prudently compiled
and used to evaluate factors that are associated with
maternal death in Lundazi. This study was conducted to
determine access factors linked with maternal deaths in
Lundazi utilizing secondary data collected through
maternal death surveillance and response reports and
routine birth and death registration information.

Methods
The study was conducted in Lundazi at the District
Health Office. It included information obtained from
health facilities within Lundazi district that conduct deliveries and recorded maternal deaths during the period
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2010 to 2015. Lundazi district is situated about 755 km by
road to the eastern side of the Zambian capital city of
Lusaka and has a population of 366,432 as projected from
2010 national census [4]. Maternal Death Surveillance and
Response (MDSR) reviews are conducted every quarter of
the year to examine factors and causes associated with
maternal death. This process provides a platform for documenting what obstetricians, gynaecologists, midwives
and doctors propose as factors and cause for maternal
death [11]. It is from these review reports that maternal
death information were extracted for analysis.
A case control study design was used where cases were
all maternal deaths recorded by Lundazi District Health
Office for the period 2010 to 2015. These were extracted
from secondary data of MDSR reports and community
verbal autopsies. Verbal autopsies are data collection tools
used to assign cause of death through interviews with
family or community members, where medical certification of cause of death is not available [12]. Data from verbal autopsies assists reviewers in summarising factors
associated with a community maternal death and it is
from this source that secondary data was extracted. The
researchers were not involved in collection of data using
the verbal autopsy. However, verbal autopsies were part of
the source for the secondary data which was mined.
Controls were 300 (n) records of women who survived
during the same period and randomly selected from the
district hospital delivery register. This sample was obtained from a population of 2794 (N) complicated Lundazi district hospital deliveries conducted in the period
2010–2015 and met the selection criteria. We used a
computer to randomly select every 9th record from the
delivery register on an Excel spread sheet. Lundazi
District Hospital is the main referral health facility for
complicated obstetric cases but also ordinary deliveries
from the surrounding communities. The ratio of cases
to control sampled was 1:3.
All recorded maternal deaths in Lundazi district were
considered for this study because maternal death is an
event which is relatively rare. Lundazi District Hospital is
a centrally located referral hospital where women from all
corners of the district with obstetric complications deliver.
Randomly selected controls had similar characteristics as
cases and were drawn from the same population. In
Zambia, it is estimated that 30–50% of all child births
occur at home and most of the home deliveries are known
to take place in rural than urban areas [7].
OpenEpi was used to estimate the sample size for the
study with the following assumptions: unmatched casecontrol study with an estimated exposure rate among the
controls of 30%. Comprehensive analysis of Demographic
Health Surveys data from the 2000–2010 suggest that
about 30% of pregnant women in the Sub-Saharan region
do not complete their antenatal care attendance [13].
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These specifications were expected to give a power of 80%
and to detect odds ratio of 2.0 or greater, at a confidence
level of 95%, with the alpha (α) level of 0.05, and case to
control ratio of 1:3. The national risk rate is 398 deaths
per 100,000 live births.
Data analysis

Data extraction checklist was developed to extract relevant information from MDSR reports and verbal autopsies
as well as hospital delivery registers. The data extracted
was used to identify key characteristics of women who
died of maternal cause during the period 2010 to 2015.
Data was entered in Excel spread sheet, cleaned before
exporting it to STATA version 12.0 (Stata™ Corporation,
Texas, TX, USA) for analysis. Thirteen records in the
register out of 2807 were not included in the sampling
frame because the primary outcome of interest (died or
survived) was not known or recorded.
Preliminary data analysis involved description of predictor variables to understand their distribution in relation to dependent variable (maternal death being the
binary outcome). Antenatal care attendance as an exposure factor for both cases and controls as shown in
Table 1 was summarised. Descriptive statistics, interquartile ranges, means, medians and standard deviations
were analysed for continuous variables such as age, gestation and parity. Test for normality for age distribution
of records of women analysed were done using QQ plot
and normal distribution curve to determine if age
distribution of the case and control populations had a
common distribution pattern (Fig. 1). Frequency and percentage distributions for discrete variables were computed
with cross tabulations to compare cases and controls. Logistic regression was used to analyse the dataset to describe the relationship between the dependent variable
‘maternal deaths’ with the selected predictor variables.

Results
A total of 400 records were reviewed (n = 100 for cases
and n = 300 for controls) for the period January 2010 to
September 2015. For cases, 18 (18%) deaths were recorded in 2010, 19 (19%) in 2011, 21 (21%) in 2012, 18
(18%) in 2013, 15 (15%) in 2014 and 9 (9%) in 2015. The
mean age for all participants was 25.9 years with a
standard deviation of 8.3. The youngest participant
was 14 years while the oldest participant was 50 years.
Twenty five per cent of participants were aged
19 years or less. Half of the participants (50th percentile) were equal to or below the age of 24 years. The age
for the 3rd quartile (75%) were below or equal to
33 years. Table 1 shows demographic characteristics for
cases and controls.
The likelihood of experiencing maternal death was
94% less among women who completed their scheduled
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Table 1 Demographic characteristics with ANC attendance as
exposure factor
Characteristic

Cases
(n = 100)

Controls
(n = 300)

Completed ANC
(n = 400)

13 (13%)

52 (17%)

9 (14%)

1. Maternal age
Below 17 years of age
17–34 years

50 (50%)

193 (64%)

140 (58%)

Above 34 years

37 (37%)

55 (18%)

35 (38%)

Married

88 (88%)

255 (85%)

174 (51%)

Not married

12 (12%)

45 (15%)

10 (18%)

2. Marital status

3. Education level
No formal education

34 (34%)

65 (22%)

17 (17%)

Primary education

55 (55%)

157 (52%)

98 (46%)

Secondary & above

11 (11%)

78 (26%)

69 (78%)

4. Educational level of participant’s husband
No formal education

12 (12%)

18 (6%)

2 (7%)

Primary education

62 (62%)

115 (38%)

67 (38%)

Secondary & above

16 (16%)

122 (41%)

105 (76%)

No husband

10 (10%)

45 (15%)

10 (30%)

Christian

90 (90%)

289 (96%)

172 (45%)

Muslim

8 (8%)

11 (4%)

12 (63%)

Others

1 (1%)

0 (0%)

2 (50%)

2010

18 (18%)

38 (13%)

24 (43%)

2011

19 (19%)

58 (19%)

38 (49%)

2012

21 (21%)

58 (19%)

36 (38%)

2013

18 (18%)

58 (19%)

29 (38%)

2014

15 (15%)

53 (18%)

30 (44%)

9 (9%)

35 (12%)

27 (61%)

5. Religion

Year of record

a

2015

6. Distance from health facility
Within 5 Km radius

37 (37%)

135 (45%)

98 (57%)

Beyond 5 Km radius

63 (63%)

165 (55%)

86 (37%)

a

Data collection for the year 2015 was only for 9 months compared to full
calendar years for the other 5 years

antenatal attendance than those who never attended antenatal care (OR 0.06, 95% CI = 0.01–0.27, p = < 0.001). The
frequency of women whose antenatal care attendance was
complete up to their fourth scheduled visit for both cases
and control groups was 184 (46%). Twenty five (6%) never
attended ANC services during their pregnancy. However,
among the cases, only 13 (13%) had complete scheduled
ANC attendance. This is in comparison to 171 (57%) who
completed their scheduled ANC attendance among the
controls. Twenty two (22%) of cases and 3 (1%) of controls
never attended ANC services during their pregnancy.
Table 1 shows relationship between ANC attendance
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and other demographic characteristics for both cases
and controls.
Delay in seeking maternal health increased the risk of maternal death (OR 4.4; 95% CI 2.24–9.15 and p-value < 0.0001).
Two hundred and seventy six women out of 400 (69%)
women delayed in seeking health services. Cases reported
88 (88%) of the women having delayed in seeking health
services while among controls, 188 (63%) women delayed
in seeking health care services. Delay in making decisions
accounted for 163 (40%) of all delays with cases accounting for 52 (52%). Table 2 illustrates this relationship. Preexisting disease conditions increased the risk of maternal
death (OR 2.5; 95% CI = 1.40–4.30 and p-value = 0.0006).
It was established that 163 out of 400 participants (41%)
had pre-existing maternal risk conditions. Fifty one (51%)
had pre-existing risk conditions among cases compared to
112 (37.4%) among the control group.
Formal education reduced the risk of maternal deaths
(OR 0.5; 95% CI = 0.32–0.92; p = 0.0107). Thirty four
women (34%) had no formal education among cases
compared to 65 (21.7%) among the controls. Only eleven
(11%) women among the cases had formal education up
to secondary level compared to 78 (26%) for the control
group. Table 2 shows this relationship. Sixty nine (78%)
of women who had secondary education or above also
completed their antenatal care attendance. This is in
comparison to 17 (17%) women with no formal education who did not complete their antenatal care attendance. This relationship was however not statistically
significant (OR 2.1; 95% CI = 0.8–5.3; p = 0.0610) as
shown in Table 1.
The relationship between antenatal care attendance
and distance to the nearest health facility was statistically
significant (OR = 2; 95% CI = 1.4–3.2; p = 0.003). Most
cases, 63 (63%) lived beyond 5 Km from the nearest
health facility compared to 165 (55%) for controls as shown
in Table 1. Parity of greater than 8 increased the risk of maternal death by an odds ratio of 2 (95% CI = 1.04–3.89 and
p = 0.0187). Thirteen women (13%) among cases had parity
of greater than 8 while 16 (5%) of women among controls
had parity of more than 8.
Indirect causes for maternal deaths

Relative to controls, cases had 4.7 times the odds of having been affected by indirect causes for maternal deaths
during pregnancy (95% CI = 2.83–7.95, p = < 0.0001).
Table 3 outlines indirect causes of maternal deaths and
how they affected both the case and control groups. Further analysis showed that women who presented with indirect causes for maternal deaths were 3 times more
likely to die than those who did not have complications
(95% CI = 1.73 to 5.38 and p-value = < 0.0001). Out of
the 400 women assessed for presence of indirect causes
of maternal deaths during pregnancy, 239 (60%) were
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Fig. 1 QQ plot testing for normality of distribution for participants’ age

established to have not been affected while 152 (38%)
were affected. Among cases, 59 women (59%) were recorded to have been affected by indirect causes of maternal deaths while in the control group only 93 (31%)
women were affected during their pregnancy.
It was established that 31 women (31%) among the
cases died of indirect causes of maternal deaths arising
from haemorrhage (postpartum or intra-partum). Seventeen women (17%) died as a result of other indirect
causes arising from infections while 14 (14%) died of
effects of anaemia. Obstructed labour accounted for 9
(9%) of indirect causes of maternal deaths among the
cases and 49 (16%) among controls. Eclampsia and abortions accounted for 7% each of the recorded deaths.
Other indirect causes accounted for 12% of maternal
deaths recorded while indirect causes for 3% of maternal
deaths were not recorded or were not known.

Discussion
In this analysis of maternal death reviews and delivery
records for Lundazi district as a case–control study, it
was found that delay in seeking care by pregnant women
was the leading factor associated with maternal deaths
and complications. This finding is consistent with that
of Shah et al. [6] who showed that delayed referrals to
health facilities is associated with increased maternal
death. He further summarised the delays associated with
maternal deaths into three categories of ‘delays’ as: delay
in the decision to seek care, delay in getting to a health
facility and delay in the provision of adequate care. In
this study, it was established that delay in making decisions was the most frequent type of delay followed by
delay to reach facility and delay to access services

respectively for both cases and controls albeit more
among cases. The outcome that cases had more than
four times the odds of having delayed to access maternal
health services than the controls is comparable to the
findings by Cham et al. (2005) who established that
women who died of maternal cause were more likely to
have delayed to receive prompt and adequate obstetric
care at the hospital level [14]. Considering that the majority of women in this study lived beyond 5 km radius
from the nearest health facility, failure to access maternal health services due to long distance, non-availability
of transport and impromptu referral of critical cases
could have contributed to the delays. The 3 delays
framework was originally used to analyse a sample of 12
maternal deaths that occurred in a longitudinal cohort
of pregnant Haitian women [15].
Antenatal care (ANC) attendance was another important factor which was associated with maternal death and
complications in this study because women who surpassed the median number of visits, amounting to 2 or
more, experienced lesser maternal complications and
death. Our study showed that making more antenatal
care visits was protective and beneficial. Adequate antenatal care services may also lead to women having improved uptake of skilled health facility delivery and
attendance. For instance, in a nationally representative
survey in Kenya by Mangeni et al. [16], it was shown
that the number of ANC visits were significantly associated with skilled health facility delivery. However, in our
study, it was not possible to determine the exact linear
relationship between the number of antenatal care visits
and the risk of maternal death because of the relatively
small size of the study. The point that antenatal care was
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Table 2 Bivariate analyses showing factors associated with cases and controls
Characteristic

Cases (n = 100)

Controls (n = 300)

Total (n = 400)

7. Presence or absence of risk condition
Present

51 (51%)

112 (37%)

p-value
0.0006

163 (41%)

Absent

35 (35%)

186 (62%)

221 (55%)

Not known

14 (14%)

2 (1%)

16 (4%)

3 (1%)

22 (22%)

25 (6%)

8. Antenatal Care (ANC) attendance
Never attended ANC

OR (95% CI)
2.5 (1.40 - 4.30)

0.12 (0.06–0.22)

1 or more ANC

126 (42%)

63 (63%)

189 (47%)

Completed all visits

171 (57%)

13 (13%)

184 (46%)

Attendance not known

0 (0%)

2 (2%)

2 (1%)

9. Presence of complications
Present

59 (59%)

93 (31%)

152 (38%)

Absent

32 (32%)

207 (69%)

239 (60%)

Not recorded or known

9 (9%)

0 (0%)

9 (2%)

10. Any delay to seek health care
Yes

88 (88%)

188 (63%)

276 (69%)

No

12 (12%)

112 (37%)

124 (31%)

52 (52%)

111 (37%)

163 (40%)

< 0.0001

3.0 (1.73–5.36)

< 0.0001

4.4 (2.24–9.15)

< 0.0001

2 (1.04–3.89)

0.0187

1.03 (0.69–1.52)

0.8973

1.02 (0.87–1.18)

0.8270

3.6 (2.21–6.02)

< 0.0001

1.3 (0.65–2.81)

0.2863

0.5 (0.32–0.92)

0.0107

11. Delay type
Delay to make decision
Delay to reach facility

11 (11%)

66 (22%)

77 (19%)

Delay to access service

25 (25%)

11 (4%)

36 (9%)

64 (64%)

241 (80%)

305 (76%)

12. Parity
0–4 viable pregnancies
5–7 viable pregnancies

23 (23%)

43 (14.3%)

66 (17%)

≥ 8 viable pregnancies

13 (13%)

16 (5.3%)

29 (7%)

66 (66%)

288 (96%)

354 (89%)

13. Gestational age
9 months
Below 9 months

33 (33%)

11 (3.6%)

44 (11%)

Above 9 months

0 (0%)

1 (0.25%)

1 (0%)

30 (36%)

22 (11.7%)

52 (19)

14. Care time
Within 2 h
Within 24 h

30 (37%)

135 (77%)

175 (65%)

After 24 h

22 (27%)

21 (11%

43 (16%)

55 (55%)

86 (29%)

141 (35%)

15. Sought traditional health care
Yes
No

39 (39%)

210 (70%)

249 (62%)

Not known

6 (6%)

4 (1%)

10 (3%)

Married

88 (88%)

255 (85%)

343 (85%)

Not married

12 (12%)

45 (15%)

57 (14)

16. Marital status

17. Education level of participants
No formal education

34 (34%)

65 (22%)

99 (25%)

Primary education

55 (55%)

157 (52%)

212 (53%)

Secondary & above

11 (11%)

78 (26%)

89 (22%)
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Table 3 Indirect causes of maternal deaths affecting cases
and controls
Indirect cause of deaths

Cases (n = 100)

Controls (n = 300)

Total

Haemorrhage

31 (31%)

49 (16%)

80 (20%)

Anaemia

14 (14%)

12 (4%)

26 (7%)

Infections

17 (17%)

12 (4%)

29 (7%)

Obstructed labour

9 (9%)

49 (16%)

58 (15%)

Eclampsia

7 (7%)

9 (3%)

16 (4%)

Abortion

7 (7%)

3 (1%)

10 (3%)

Others

12 (12%)

5 (2%)

17 (4%)

No complication

0 (0%)

101 (56)

101 (40)

Unknown cause

3 (3%)

0 (0%)

3 (1%)

family planning and being able to make appropriate decisions before, during and after pregnancy [21].
Parity was observed to be an important factor for maternal deaths and complications because cases had significantly greater number of women with high parity
than controls. This finding is consistent with that for
Simonsen et al. [22] who concluded that grand multiparity was dangerous because, in his study, maternal
mortality increased steadily from the 5th to the 10th
pregnancy. It is widely observed that grand multiparous
women from rural areas tend not to complete their antenatal care visits hence having less access to maternal
health services than women of lower parity. [10].
Study limitations

protective and beneficial did not imply we have evidence
of relationship between antenatal care services and
maternal death or complications in Lundazi.
Another important finding was that presence of a preexisting high risk condition or illness such as anaemia,
multiparity and previous caesarean section was significantly associated with increased maternal complications
and maternal death. This finding is consistent with other
studies in developing countries such as that by Yego et
al. [17] who concluded that pre-existing high risk conditions are related to the effect of indirect obstetric causes
on maternal death. A community-based study on the
magnitude and causes of maternal mortality by Aggarwal
et al. [18] showed that indirect causes of maternal death
accounted for 27% of all maternal deaths and the most
common indirect obstetric causes were anaemia. In our
study, anaemia was ranked as the third indirect cause of
maternal death at 14% (14) as established from the maternal death review reports for Lundazi district. This
could be due to inadequate antenatal care attendance, an
intervention which could have been used to prevent such
conditions and ultimately maternal deaths.
Women with secondary or higher education were less
likely to develop maternal complications or death. This
is in agreement with Ngoc et al. [19] who reported a
higher risk of maternal mortality among illiterate
women. Similarly, Liang et al., [20] established that education is the only individual-level variable that is consistently a significant predictor of maternal health service
utilization and consequently closely associated with
maternal death. They also established that the odds of
reporting use of antenatal care services increase steadily
with education such that women with post-secondary
education are five times as likely to report service use
compared to their counterparts with no formal education. This finding is important because it stresses the
role of education for women in acquiring and considering the benefits of good health. The benefits of education in maternal health includes antenatal attendance,

While it was not possible to randomly select the cases
(total sampling method or census was used), controls were
randomly selected from the hospital delivery register. As
was anticipated of secondary data, it was collected for purposes other than the objectives of this study. Therefore,
certain variables such as socio-economic status of participants were not analysed because this aspect was missing
from maternal death review reports and hospital delivery
registers. Additionally, unreported or missed community
maternal deaths may have compromised the validity of
our study findings. However, strong community health
structures in Lundazi such as the Safe Motherhood Action
Groups (SMAGs) are known to be proactive in reporting
maternal deaths to minimise the likelihood of missing information on maternal deaths. Results from this research
may not be generalised because the study setting may not
be comparable with the province. Nevertheless, the
findings are a reflection of maternal death reviews and
hospital delivery reports for Lundazi district for the period
2010 to 2015.

Conclusion
Inadequate antenatal care, delay in accessing obstetric
care and low literacy levels were established to be
important factors contributing to maternal deaths in
Lundazi district. Delay in accessing maternal health services for both cases and controls appear to be justified
by long distances women travel to reach their nearest
health facilities as it has been shown that most women
live beyond the recommended 5 km radius from health
facilities. Our findings on low literacy levels among cases
supports the view that better maternal education might
affect antenatal health care utilisation because greater
knowledge and understanding of the importance of antenatal care might increase the ability to select most
appropriate service. Furthermore, social and cultural beliefs and practices which some women in Lundazi
strongly hold could influence their decision on antenatal
health care utilisation. Maternal deaths could be
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minimised if all women at risk are reached with targeted
messages to create awareness of the importance of antenatal care and the dangers of delaying to seek maternal
health services. Improved understanding of the causes of
maternal deaths through enhanced maternal death surveillance and response (MDSR), confidential enquires,
and other methods of accounting for every maternal
death will provide more information to plan targeted interventions. Therefore, there is need for Lundazi District
Health Office to scale up interventions that motivate
and allow women to make at least four scheduled visits
during pregnancy as recommended by the World Health
Organization. Scaling up outreach maternal health services and providing Health Posts closer to the community can greatly improve access to maternal health
services and subsequently lead to a reduction in avoidable maternal deaths.

Additional file
Additional file 1: The dataset used for analysis. (DTA 23 kb)
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