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Abstract To explore access to secondary mental health
services for New Zealand women during pregnancy and
for up to 1 year post-delivery. A retrospective cohort analy-
sis of public hospital maternity data linked to mental health
collections. 27 in 1000 pregnancies were associated with
access to secondary mental health services (736/27,153).
Independent of ethnicity, young age (<20 years) was asso-
ciated with access (RR1.84; 95%CI 1.42-2.38; P<.0001).
Smoking (1.48; 1.24-1.78; P<.0001), alcohol (1.3;
0.97-1.71; P<.0001) and substance use (3.57; 2.61-4.88;
P<.0001) during pregnancy were independent risk fac-
tors associated with access. Antenatal period provides an
opportunity for navigating to services to ensure timely
access to secondary mental health services.
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Background

Poor mental health during pregnancy and the post-natal
period, including post-natal distress, is a known contrib-
uting factor of maternal morbidity and mortality (Baxter
2007; PMMRC 2012).

Post-natal distress (which includes anxiety and depres-
sion) is usually managed in the primary health care sector,
and prevalence is frequently reported as being experienced by
between 10 and 20 % of women during the first year of having
had a baby (Austin 2003; Marcus 2009; Reid and Meadows-
Oliver 2007). However, little is known about the incidence
and access to services for New Zealand mothers with more
severe mental illness. New Zealand has one of the highest
rates of maternal suicide in the OECD, and improving access
to maternal mental health services is a Government priority.

In New Zealand access to secondary mental health services
for moderate to severe mental health conditions is usually
through referrals (including from GPs, Lead Maternity Carers
and self-referral). Management of moderate to severe mental
health conditions is carried out by community based multi-
disciplinary teams, and many New Zealand district health
boards (DHBs) have dedicated maternal mental health teams.

Maori are the indigenous people of New Zealand, and
experience a higher prevalence, earlier age of onset, and
greater severity of mental illness than non-Maori (Baxter
2007; Ministry of Health 2011). Maori women experience
greater severity of serious disorders (such as schizophrenia
or bipolar disorder) and common mental disorders (depres-
sion, anxiety, alcohol and other drug problems) often from
a younger age than others (Baxter 2007; Ministry of Health
2011). Despite this, Maori maternal mental health disorders
are frequently under detected by primary health profession-
als, in addition, there is a significant unmet need for services
(Baxter 2007; Ministry of Health 2011; Schmied et al. 2013).
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With the view to better understanding the service use of
pregnant women with moderate to severe mental illness,
the aim of our study was to explore the access to second-
ary mental health services during pregnancy and for up to
1 year post delivery in a cohort of New Zealand women.

We hypothesised that access to secondary mental health ser-
vices for pregnant New Zealand Maori (NZM) women would
be higher than New Zealand European (NZE) women, given
previous reported indicators of unmet needs for mental health
services and high prevalence of mental illness for Maori. We
also explored access to service by age given that young mater-
nal age is a known risk factor for post-natal distress.
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Materials and Methods
Primary Qutcome

To compare the rate of young (<20 years of age, and over-
all) NZM, NZE, Pacific, Indian, Asian and Middle Eastern
Latin American and African (MELAA) women accessing
secondary mental health services during pregnancy and for
up to 1 year post-delivery of their infant.

Study Design

A retrospective cohort study was used, and describes mater-
nity data (previously described, Filoche et al. 2013) linked
to mental health data collections.

Study Population

The study population (20,465 individual women, repre-
senting 27,153 pregnancies) consisted of women and their
infants born in the public hospital system in the Capital Coast
Health District Health Board (CCDHB) region of New Zea-
land, over an 8 year period from 2001 to 2008. CCDHB
serves a population of approximately 291,300 (3) with three
maternity units. Infants born prior to 20 weeks gestation,
and those born at home (planned or unplanned) were not
included as these data were not available in the dataset. All
infants and mothers were identified by a National Health
Index number (NHI), a unique patient identifier ascribed to
all New Zealand citizens at birth that is used exclusively in
the health system. Anonymised data related to maternal and
child hospital admissions were extracted from the CCDHB
Patient Information Management System (PIMS) by the
CCDHB database manager.

Maternal age, education, ethnicity, smoking, alcohol and
substance use at time of the woman registering with a lead
maternity carer (LMC) was obtained from the PIMS data-
set, and indicated whether the woman had smoked, taken
alcohol or substances other than tobacco during pregnancy.
Maternal ethnicity in the New Zealand healthcare system is
based on self-reported ethnicity, and was classified in line
with New Zealand Census guidelines, on prioritised ethnic-
ity, with variant of Indian as separate category (Ministry of
Health 2013). Maternal ethnicity was grouped NZM, NZE,
Pacific, Asian, Indian, MELAA and Other.

Access to Secondary Mental Health Services

Data regarding access to secondary mental health services
were sourced from the Mental Health Information National
Collection (MHINC, which covered the period between
2001 and 2008). This collection includes information per-
taining to secondary care in inpatient, outpatient and com-
munity settings provided by the DHB; when the service was
accessed (activity start date) and primary function of the
healthcare team (team type) (Ministry of Health).

Data Matching

Maternal and infant data from PIMS were matched to the
MHINC collection using maternal NHI numbers. Access
to secondary mental health services was defined as at least
one contact with secondary mental health services, as some
women had multiple contacts.

Access to secondary mental health services during the
pregnancy and post-partum period, which was defined
for the antenatal period and for up to 1 year post-birth as
the time between gestation at 0 weeks (defined relative to
recorded gestational age at birth) and delivery date plus
365 days (up to and including 365 days).

In order to estimate a prior history/previous contact with
secondary mental health services, access prior to pregnancy
was determined by assessing whether there was an activity
start date (in MHINC) within the 6 months prior to gestation
(defined as 0 weeks, relative to gestation at birth).

Mental Health Conditions and Primary Diagnosis

Mental health conditions were grouped according toICD9
v1 diagnostic codes for the primary diagnosis. For example,
the group we present as “bipolar and depressive psychosis”
contains 40 different ICD9 codes/mental health conditions
including 296.00—Bipolar I disorder, single manic episode,
unspecified; and 296.23—Major depressive affective disor-
der, single episode, severe, without mention of “psychotic
behavior”. Information pertaining to the primary diagnosis
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during pregnancy and the post-natal period was explored by
assessing the primary diagnoses recorded in this period.

Analysis

Poisson regression was used to explore rate of access, at least
one contact to secondary mental health services, associated
with pregnancies of NZM, Pacific, Asian, Indian and MELAA
women compared to NZE women, by age (<20 and 21-30
compared to women over the age of 30). Smoking, alcohol and
substance use during pregnancy were also explored as inde-
pendent risk factors associated with access. Rates of access to
mental health services are reported as rates per 1000 pregnan-
cies. The numerator is one contact with secondary mental health
services during pregnancy and up to 1 year post-delivery. The
denominator is the corresponding number of pregnancies in the
PIMS dataset. A more in-depth statistical investigation (mul-
tivariate) was not possible for this study given the relatively

small proportion of pregnancies associated with access to sec-
ondary mental health services (n=736). Descriptive statistics,
including 95% confidence intervals are also reported when
appropriate. These data were calculated with SAS® Enterprise
Guide (version 6.1 SAS Institute Inc., Cary, NC, USA).

Ethical Approval

Ethical approval for the study was granted by the New
Zealand Health and Disability Ethics Committee (NZ/1/
CD7404).

Results

Figure 1 describes the data matching process for MHINC

mental health collection with the CCDHB PIMS cohort.
Between 1st July 2001 and 30th June 2008 there were

Fig. 1 Data matching and steps
to explore access to secondary
mental health services during
pregnancy and for up to 1 year
post-delivery

CCDHB PIMS

2001-2008 (1/7/2001-30/6/2008)

N=26, 532 preghancies
N=20,465 individual women

Maternal NHI

MHINC CCDHB

2001-2008 (1/7/2001-30/6/2008)

N=2,046 individual women

Matched PIMS-MHINC
N=1,392 individual women

Accessto services 6 months prior
to pregnancy
(N=606 individual women)

Access to services during
pregnhancy and one year post-
delivery
(N=623 individual women
N=736 pregnancies)

A 4 h 4

Same women accessing services prior

to pregnancy and during
pregnancy/post delivery
(N=155 individual women)
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20,465 individual women, representing 27,153 pregnancies
in the CCDHB cohort (PIMS data). During the correspond-
ing time period there were 2046 individual women recorded
in the MHINC dataset, representing 80,757 contacts with
the various mental health service teams.

Access to Secondary Mental Health Services

27.1 per 1000 pregnancies (736/27,153) were associated
with access to secondary mental services. Maternal charac-
teristics of the women matched in the PIMS-MHINC datas-
ets and who had at least one contact with secondary mental
health services during pregnancy and for up to 1 year post-
delivery are described in Table 1. Increased parity (2nd
and 3rd delivery event) appeared to be associated with an
increase access to service for NZM women and (>5 delivery
events) for NZE women. Indication of being a smoker and
substance user appeared higher for NZE women accessing
services than NZM women.

Differences in access by ethnicity adjusted for age profile
showed that Pacific, Asian, Indian MELAA and other eth-
nicities had significantly lower rates of access to services
compared to NZE women (Table 2). NZM did not have
significantly higher rates of access than NZE. Exploring
age, independent of ethnicity showed that younger age was
strongly associated with higher rates of access to secondary
mental health services, with 80% higher risk of accessing
services with mothers under the age of 20. Smoking, using
alcohol and substance use during pregnancy were strongly
associated with access with access to secondary mental
health services (Table 2); in particular substance use, rep-
resenting a three and half times rate of likelihood of access
than those women who did not use substances other than
tobacco during pregnancy.

Access to secondary mental health services largely
occurred in the post-natal period 75 % of the 736 pregnan-
cies associated with access; and the number of contacts with
services varied, with 10 contacts accounting for 50 % of the
cumulative total (data not shown). 11 % women (163/1392)
were not recorded as accessing secondary mental health ser-
vices either 6 months before pregnancy or up to 12 months
after delivery.

Care teams were more varied with younger mothers with
some differences observed by ethnicity. For example, in
NZE women under the age 20 care was provided most by
the maternal mental health team (41 %), community team
(27%), youth specialty team (17 %) and alcohol and drug
team (8%). For NZM women under the age 20 care was
provided most by the maternal mental health team (34 %),
Kaupapa Maori team (20 %) and youth specialty team (8 %)
and inpatient team (8 %). For pregnancies in women over
the age of 21 care was most provided through the maternal
mental health team (50-85 %), 15 to 25 % services provided

by the community mental health team, Kaupapa Maori team
provided comparable amount of service to NZM women
over the age of 21 (20%).

Mental Health Conditions

After “Other” diagnosis (which includes diagnosis not
recorded or deferred e.g. V71.09—observation for other sus-
pected mental condition); the next common primary diagno-
ses were associated with bipolar and depressive psychosis,
drug related mental conditions and acute stress (Table 3).
Many women had more than one primary diagnosis. There
did not appear to be a difference in diagnosis by ethnicity.

Discussion

The findings from this descriptive retrospective cohort
study indicated that in 27 of every 1000 pregnancies, the
mother accessed secondary mental health services. Broadly
taken, of the 60,000 pregnancies each year in New Zealand,
1600 (approximately 3 %) of them would require maternal
access to secondary mental services, however—our find-
ings are based on those women already accessing services,
and therefore could reflect the system’s capacity, rather
than the actual need for access services, which is likely to
be much higher. Our results also indicated that for some
women (11%) who had accessed secondary mental health
services, that they had not accessed services leading up to
a pregnancy or for 1 year after delivery. The reasons for
these “lost” women are not known, it is possible that these
women are being cared for by primary health care services
and no longer have a need for secondary level care; eluci-
dating why this is happening would warrant further inves-
tigation given the high rates of maternal suicide in New
Zealand (Baxter 2007; PMMRC 2012), and also as means
to improve advocacy and care for women with moderate
to severe mental health conditions (Megnin-Viggars et al.
2015). It is pertinent at this stage to raise that there is an
emerging evidence base highlighting potential barriers in
accessing mental health services, in particular screening for
mental health concerns, as partner, friends or family telling
them that their emotions were ‘normal’; desiring to handle
their mood problems on their own; preferring to discuss
feelings with their significant others; and not knowing what
emotions are ‘normal’ or ‘not normal’ during pregnancy
(Kingston et al. 2015).

Most women in our cohort had more than one contact
with service providers (in most cases, the maternal men-
tal health team). Access to service mostly occurred in the
post-natal period with a non-specific mental health condi-
tion being associated with access. This “Other” group due
to sheer size is likely to be the most “relevant” category as
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Table 1 Maternal characteristics (%) of the matched women (PIMS-MHINC) who had at least one contact with secondary mental health services
during pregnancy and for up to 1 year post-delivery

Matched PIMS-MHINC cohort

New Zealand Pacific Asian Indian MELAA Other/not stated/ New
Maori missing Zealand
European
20 years of age and 30 4 0 1 0 0 34
under (612) (290) (36) (20) (19) ®) (616)
52% 1.4% 0% 5.0% 0% 0% 5.8%
21-30 years of age 39 14 6 6 3 1 149
(1253) (1030) (564) (350) (234) (44) (4314)
3.1% 1.4% 1.1% 1.7% 1.3% 23% 3.5%
31 years of age and 28 9 13 6 7 1 319
over (781) (738) (775) (284) (179) (72) (11,075)
3.6% 1.2% 1.7% 4.6% 6.5% 1.4% 2.9%
Parity
0 42 11 10 7 2 2 260
(1336) (883) (820) (400) (216) 97) (8259)
3.1% 1.2% 1.2% 1.8% 0.9% 2.1% 3.1%
1 28 5 8 3 5 0 118
(591) (454) (395) (193) (100) (16) (3229)
4.7% 1.1% 2.0% 1.6% 5.0% 0% 3.9%
2 16 4 2 2 3 0 40
(358) (320) 127) (48) (62) (10) (1184)
4.5% 1.3% 1.6% 4.2% 4.8% 0% 3.4%
3 6 3 1 1 0 0 12
(187) (197) (26) an (24) 0) (332)
32% 1.5% 3.8% 9.1% 0% 0% 3.6%
4 2 3 0 0 0 0 4
(89) (108) Q) @) a7 Q) (112)
22% 2.8% 0% 0% 0% 0% 4.5%
>5 3 1 1 0 0 0 4
(85) (96) 3) 0) (13) 0) (58)
3.5% 1% 33.0% 0% 0% 0% 6.9%
LMC registered
Yes 95 27 21 13 9 1 448
(2552) (2022) (1359) (648) (426) (119) (12,948)
3.7% 1.3% 1.5% 2.0% 2.1% 0.8% 3.5%
No 3 1 0 0 1 1 3
(93) (34 (16) (6) Q) (5) (224)
32% 2.9% 0% 0% 16.7% 20.0% 1.3%
Education*
Primary 0 0 0 1 0 0 3
15) (14) (12) 2 (23) O] (23)
0% 0% 0% 50% 0% 0% 12.0%
Secondary 53 14 5 1 3 0 144
(1199) 851) (292) (140) (118) (25) (2849)
4.4% 1.6% 1.7% 0.7% 2.5% 0% 51%
Tertiary 25 8 13 10 4 0 260
(858) (571) (876) (421) (156) (78) (8877)
2.9% 1.4% 1.5% 2.4% 2.6% 0% 2.9%
Smoking status during pregnancy*
Ex-smoker 6 0 0 0 1 0 16
(159) (151) (26) 7 (10) 3) (504)
3.8% 0% 0% 0% 10.0% 0% 32%
Yes 42 10 1 0 0 0 77
(1177) (523) (25) ®) (13) (12) (1333)
3.6% 1.9% 4.0% 0% 0% 0% 5.8%
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Table 1 (continued)
Matched PIMS-MHINC cohort
New Zealand Pacific Asian Indian MELAA Other/not stated/ New
Maori missing Zealand
European
No 48 18 20 13 9 1 349
(1258) (1343) (1310) (633) (402) (102) (11,136)
3.8% 1.3% 1.5% 2.1% 22% 1.0% 3.1%
Alcohol consumption during pregnancy*
Yes 8 2 0 0 0 0 38
(182) 71) 39) (18) (14) “) (895)
4.4% 2.8% 0% 0% 0% 0% 4.2%
No 88 25 21 13 10 1 403
(2358) (1931) (1312) (630) (408) (114) (11,909)
3.7% 1.3% 1.6% 2.1% 2.5% 0.9% 3.4%
Substance use during pregnancy*
Yes 17 1 0 0 0 0 21
(175) (26) ®) ) @ (149) (149)
9.7% 3.8% 0% 0% 0% 0% 14%
No 79 25 18 11 10 1 393
(2296) (1905) (1263) (60) (397) (106) (12,110)
3.4% 1.3% 1.4% 1.8% 2.5% 0.9% 32%
Total 97 27 19 13 10 2 438
(2646) (2058) (1375) (654) (432) (124) (13,176)
3.7% 1.4% 1.5% 2.0% 2.3% 1.6% 33%
The number in parentheses is the corresponding total number of women with a delivery from the PIMS cohort
*Missing data for education, smoking status, alcohol use and substance use by ethnicity is not shown
Table 2 Poisson regression to Model Rate ratio Lower 95% CI Higher 95% CI Significance
explore the rates of access, at
least one contact to secondary New Zealand Maori 0.92 0.74 1.14 0.431
mental health services during Pacific 0.45 032 0.62 <0.0001
pregnancy and for up to 1 year .
post-delivery, associated with Asian 0.58 0.40 0.83 <0.05
pregnancies of NZM, Pacific, Indian 0.60 0.36 1.00 <0.05
Asian, Indian and MELAA MELAA 0.61 0.34 111 0.106
women compared to NZE Other/not stated/missing 0.45 0.11 1.79 0.254
women, by age (<20 and 21-30
compared to women over the New Zealand European Ref Ref Ref
age of 30) 20 and under 1.84 1.42 2.38 <0.0001
21030 1.17 0.99 1.37 <0.05
Over 31 Ref Ref Ref
Smoking—yes 1.48 1.24 1.78 <0.0001
Ex-smoker 1.06 0.72 1.56 <0.0001
Non-smoker Ref Ref Ref
Alcohol use—yes 1.3 0.97 1.71 <0.0001
Alcohol use—no Ref Ref Ref
Substance use—yes 3.57 2.61 4.88 <0.0001
Substance use—no Ref Ref Ref

it would cover not chronic, highly impairing mental illness.
Bipolar and depressive psychosis and acute stress associ-
ated conditions were indicated as leading diagnoses for

Smoking, alcohol and substance use during pregnancy were explored as independent risk factors associated
with access during pregnancy and for up to 1 year post-delivery

women in our cohort, which are known mental health con-
ditions associated with pregnancy, but at <35% combined
total ascribed, were not the major conditions associated with
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Table 3 Mental health condition (and ICD 9 codes) based on primary diagnosis, grouped based on DSM-IV codes by maternal ethnicity (number

in parentheses represents percentage to total diagnoses ascribed)

New Zea-  Pacific Asian MELAA  Other New Zealand
land Maori European

Delirium, delusion and hallucination 1 (0.8%) 0 (0%) 1(3.6%) 0 (0%) 0 (0%) 5(0.9%)
(ICD 9 codes: 292.9; 293.9)
Schizophrenia 3(2.4%) 0 0 0 0 5(0.9)
(ICD 9 codes: 295.30; 295.40; 295.60; 295.70; 295.90; 296.04)
Bipolar and depressive psychosis 11 (89%) 5(119%) 10(35.7%) 1(83%) O 109 (18.7 %)
(ICD 9 codes: 296.21; 296.22; 296.23; 296.24; 296.26; 296.30;

296.31;296.32; 296.33; 296.34; 296.36; 296.40; 296.43;

296.44; 296.53; 296.64; 296.70; 296.80; 296.90)
Psychosis 3(2.4%) 0 0 0 0 2 (0.4%)
(ICD 9 codes:298.80; 298.90)
Anxiety, panic, disorder and social phobia 2 (1.6%) 2 (4.8%) 2(7.1%) 0 1 (16.7%) 32 (6.0%)
(ICD 9 codes: 300.00; 300.01; 300.02; 300.15; 300.21; 300.23;

300.3; 300.4; 300.7; 300.9; 301.83; 301.9)
Alcohol and drug 12(9.8%) 0 0 0 0 16 (3.0%)
(ICD 9 codes: 303.90; 304.00; 304.10; 304.30; 305.00; 305.20;

305.50)
Acute stress, post-traumatic stress, adjustment disorder 9(7.3%) 1(2.4%) 1 (3.6%) 2(16.7%) 0O 74 (13.9%)
(ICD 9 codes: 308.3; 309.81; 309.9)
Depressive disorder 3(2.4%) 0 0 0 0 11 (2.1%)

(ICD 9 code: 311)

Other
(ICD9 codes: 312.39; 314.9; 317; 318.0; 799.9; V61.10;
V62.81; V71.09)

Total 123

79 (64.2%) 34 (81.0%) 14 (50.0%)

9(75.0%) 5(83.3%) 279 (52.3%)

42 28 12 6 533

A total of 744 primary diagnoses were ascribed to the 736 maternities, as some women received more than one primary diagnosis

access. These data likely reflect the complexity in ascrib-
ing mental health diagnoses; and that using diagnosis data
as means to informing service usage is probably less useful
than contact information.

Access to services was substantially higher in pregnant/
post-partum women under the age of 20 (Reid and Meadows-
Oliver 2007) and access to service appeared to be associated
with alcohol, smoking and substance the latter being higher
NZE women. Our data indicate that access rates have been
comparable for both NZM and NZE women. However, we
would have expected this rate to be higher amongst Maori
women given the reported high needs of mental health ser-
vices for this group (Baxter 2007). Access to services for
Pacific and Asian women was low, and may represent an
area of unmet need and would warrant further investigation
given the increasing population in New Zealand and assess-
ment of culturally appropriate services for these women
(Waldie et al. 2015). It is also possible that lower access
for these women reflects cultural aspects of support, as seen
with Pacific families offering a positive influence in pro-
moting abstinence or responsible drinking for young people
(Suaalii-Sauni et al. 2012).

In terms of informing service provision for women need-
ing access to secondary mental health services, our data
suggests young age and substance use are strong indicators
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of service use. There is compelling evidence that young
women under the age of 20 are engaging early in their preg-
nancy with primary health carers, but that they experience
delays in accessing antenatal care (Makowharemahihi et al.
2014). Our data suggest that the same may be happening
for access to secondary mental health services, but would
need further investigation. The antenatal period could pro-
vide a window of opportunity for maternity carers to discuss
mental health matters and navigate care to appropriate pro-
viders in order for timely access to services in the event of
care being needed; however assessment of service need will
likely require health professionals to be educationally pre-
pared in order to deliver the assessment/care that is empa-
thetic and sensitive to women who are disclosing personal
information, as highlighted by Rollans et al. (2013).

Study Limitations

This is a descriptive study and as such we cannot draw any
definitive associations between pregnancy and the onset of
episodes of poor mental health. This study is based around
the antenatal and post-natal period and although we have
constructed variables to explore the access to secondary ser-
vices prior to the corresponding pregnancy we do not have
prior mental health history. MHINC data does not include
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referral dates, but its successor PRIMHD does, and further
studies could explore timely access and/or utility of clinical
diagnosis to services.

To our knowledge this is the first study in New Zealand,
and one of the few international studies (for example Rior-
dan et al. 2012), that has used linked data to explore access
to secondary mental health services during and after preg-
nancy. Our data has indicated a high level of access to ser-
vices during pregnancy particularly for women under the
age of 20, and areas of possible unmet need, for example in
Pacific and Asian women, where access to services was very
low. Furthermore our data suggests that women with a his-
tory of accessing services are not accessing services during
pregnancy, a time when episodes of poor mental health are
more likely to recur (Megnin-Viggars et al. 2015; Ministry
of Health 2011).
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