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Abstract Objective The aim of this study is to investigate whether a history of spontaneous
preterm birth (SPTB) is associated with maternal depressive and anxiety symptoms, or
psychosocial distress in the fifth decade of life.
Study Design This is a secondary analysis of the PreCaris-study, a prospective
observational study in which we included 350 women with a history of SPTB between
220/7 and 366/7 weeks of gestation and compared them to 115 women who had a term
birth. Primary outcomes were the Depression and Anxiety scores measured using the
Hospital Anxiety Depression Scale and Psychosocial distress assessed with the Distress
Thermometer for Parents. Secondary outcomes were self-reported impact of the birth
in daily life and psychosocial support after delivery.
Results After a median of 13 years after delivery, no significant differences were
found in primary outcomes. Significantly more women with a history of SPTB reported
that the birth still had impact in daily life; adjusted odds ratio: 2.46 (95% confidence
interval: 1.35–4.48). A total of 57 (16.3%) women after SPTB reported to have needed
professional psychosocial support after delivery but did not receive it. These women
more often had a high Anxiety score (p¼0.030), psychosocial distress (p¼0.001), and
influence of birth in daily life (p¼0.000).
Conclusion There are no long-term effects on depressive and anxiety symptoms and
psychosocial distress in womenwho experienced SPTB compared with womenwho had
a full-term pregnancy. A significant part of the women who delivered preterm needed
psychosocial support but did not receive it and were at higher risk of anxiety,
psychosocial distress, and impact in daily life. We therefore recommend offering all
women after SPTB psychosocial support after delivery.
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Preterm birth (PTB) remains a significant challenge in the
field of obstetrics, as it continues to be the leading cause of
neonatal morbidity and mortality globally.1 According to the
estimates from 2014, approximately 14.8 million infants,
accounting for 10.6% of all live births worldwide, were born
prematurely.2 Spontaneous preterm birth (SPTB), character-
ized by delivery before 37 weeks of gestation due to either
spontaneous contractions with intact membranes or spon-
taneous rupture of the membranes, accounts for approxi-
mately 65 to 75% of all PTBs.3

PTB is associated with short-term complications, includ-
ing respiratory distress syndrome, intraventricular hemor-
rhage, and necrotizing enterocolitis as well as long-term
consequences, such as neurocognitive impairment.4,5 Previ-
ous studies have shown that mothers of these children are at
greater risk of psychological distress than mothers of term
infants during infant hospitalization.6,7 These elevated levels
of maternal psychological distress may continue for months
or even 2 years after hospital discharge.8–12 Bener et al.
showed that depression (29.4 vs. 17.3%) and anxiety (26.5 vs.
11.6%) were significantlymore common amongwomenwith
an SPTB compared with term birth within 6 months post-
partum.9 In addition, Bozzette et al. found that 16% of the
mothers had elevated depressive symptoms when their
children were 3 years of age.13

Overall, having a preterm child appears to influence paren-
tal mental health, stress, and family functioning during early
childhood.However, very little attentionhasbeenpaid to long-
term influence of PTB on the experience of psychological
distress in women later in life. Treyvaud et al. showed that
parents of preterm born children (gestational age [GA]<30
weeks or birth weight<1,250g) reported higher levels of
anxiety, depression symptoms, and levels of parenting stress
7 years after birth.14 Bener et al. found a negative influence on
thepsychosocial and/orworkenvironmentofparents, 19years
after thePTBof their child.9However, this study ispublished in
2013 and based upon a cohort from 1983.

It is hypothesized that SPTB can cause stress, anxiety, and
uncertainty in parents, both not only directly after pregnan-
cy but also in the rest of their life.15 The aim of our study was
to investigate whether women with a history of SPTB had
higher scores for depressive and anxiety symptoms 9 to
16 years after pregnancy.

Materials and Methods

This is a secondary analysis of the PreCaris-study, a prospec-
tive observational study inwhichwe includedwomenwith a
history of SPTB, the cases, and compared them to women
who had a term birth, the controls. SPTB was defined as PTB

between 220/7 and 366/7 weeks starting with spontaneous
contractions or spontaneous rupture of membranes. A his-
tory of term birth was defined as giving birth at or after 370/7

weeks of gestation. The full list of exclusion criteria is
provided in ►Supplementary Material S1 (available in the
online version). Medical records were screened for inclusion
and exclusion criteria, and eligible women were invited. All
participants gave written informed consent prior to their
inclusion in the study and received cardiovascular risk
assessment at the Amsterdam UMC, location VU Medical
Center and filled out questionnaires about physical and
mental health.

Approval for the studywas obtained from theMedical Ethics
Committee of the VU University Medical Center in Amsterdam
and from the hospital board of the Academic Medical Center
Amsterdam (protocol approval: NL38972.029.12).

Measures
Maternal mental health was assessed with the Hospital Anxi-
ety and Depression Scale (HADS). The HADS is a 14-item self-
report questionnaire, designed for screening of depressive and
anxiety symptoms in nonpsychiatric patients.16 The HADS is
divided into twosubscales: thedepression (HADS-Depression)
and anxiety subscale (HADS-Anxiety), both consisting of 7
items. The item scores range from 0 to 3; therefore, the scores
of the anxiety and depression scales range from 0 to 21. A
higher score indicates more depressive or anxiety symptoms.
Maternal psychosocial distress was measured by the Distress
Thermometer for Parents (DT-P), which is a well-validated,
brief screening instrument that is used in clinical practice in
the Netherlands to identify distress and everyday problems in
parentsofchildrenwithachronic condition.17TheDT-P ranges
from 0 to 10, with a cutoff score of 4 for psychosocial distress,
which consist of 29 individual items that reflect everyday
problems in five domains (practical, social, emotional, physi-
cal, and cognitive). For each item, participants could indicate
with “yes” or “no” if they experienced any of the problems in
the last week, by which we could identify the sources of
psychosocial distress.

We also asked whether the (spontaneous preterm) birth
and events around it still have impact on daily life, which
could be answered with “yes” or “no.” When answered with
yes, participants could write down their explanation in an
open text block. The answers were subdivided in four
categories by 2 independent investigators: being too protec-
tive to your child, concerns about a disabled child, psychoso-
cial problems, or a positive influence of the (preterm) birth.
Next to that, we asked whether participants received psy-
chosocial support after delivery, which could be answered
with “yes” or “no and I did not need it” or “no but I needed it.”

Key Points
• No long-term effects on depressive and anxiety symptoms and psychosocial distress after SPTB.
• A total of 16.3% of the cases needed professional psychosocial support after delivery but did not receive it.
• This subgroup was at higher risk of anxiety symptoms, psychosocial distress, and impact on daily life.
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Outcomes
The primary outcomes were the median HADS-Depression
and HADS-Anxiety scores, and psychosocial distress, defined
as a score � 4 on the DT-P.17 We also investigated the
incidence of elevated depressive symptoms, which was
defined as a HADS-Depression score � 11 and elevated
anxiety symptoms defined as a HADS-Anxiety score � 11,
which indicates a suspectedmoderate-to-severe elevation.16

Secondary outcomes were the incidence of impact of (spon-
taneous preterm) birth in daily life and psychosocial support
after delivery.

Statistical Analysis
Patient characteristics were examined using chi-square test,
Fisher’s exact test, independent samples t-test, or Mann–
Whitney U test. All calculations to obtain corresponding
p-values were two-sided. The characteristics for continuous
variables were presented as mean and standard deviation
(SD), variables with a skewed distribution as median and
interquartile range (IQR). Categorical variables were pre-
sented as percentages of numbers for corresponding group.

A multivariable analysis was performed to adjust for
potential confounders using hierarchical backward elimina-
tion, including covariates that were moderately associated
with PTB (p<0.1). We performed a subgroup analysis based
upon of the severity of SPTB: extreme (220/7–276/7 weeks of
gestation), very (280/7–316/7 weeks of gestation), and mod-
erate preterm (320/7–366/7 weeks of gestation) and based
upon birth weight:<1,000, 1,000–1,500, and 1,500–2,500 g.
In all analyses, a p-value<0.05 was considered statistically
significant. Data were analyzed using SPSS 22 software
(Chicago, IL).

Results

In our original trial, a total of 350 cases and 115 controls
underwent risk assessment, see the flowchart in ►Fig. 1.
Baseline characteristics at index pregnancy are shown
in ►Table 1. Cases were on average 1 year younger than
controls (p¼0.039). Most of the cases delivered moderate
preterm. Years of follow-up and mean age was comparable
between the groups. More cases were Caucasian (p¼0.011)

Fig. 1 Flow chart of the study population. GDM, gestational diabetes mellitus; HDP, hypertensive disorder of pregnancy; PTB, preterm birth.
Other: maternal death, renal disease, coagulation disorders, or Raynaud’s syndrome.
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and had a low education comparedwith controls (p¼0.010).
There were no significant differences in obstetric history
between the groups (►Table 2).

The questionnaire results are shown in ►Table 3. Median
HADS-Depression and HADS-Anxiety score did not differ
between the groups. Neonatal intensive care unit (NICU)
admission, neonatal death, and previous PTB were not
associated with HADS-scores. Psychological distress was
present in approximately half of the cases and controls
(p¼0.365). Mean distress scores on practical, social, emo-
tional, physical, and cognitive level did not differ between the
groups. NICU admission and neonatal death were not asso-
ciated with psychosocial distress.

Significantly more cases reported that the birth still has
impact in daily life. NICU admission and neonatal death
significantly influenced the risk of experiencing impact in
daily life (adjusted odds ratio [aOR]: 3.42; 95% confidence
interval [CI]: 1.58–7.41). Of these women, most reported
psychosocial problems (n¼51, 59.3%), such as panic attacks,
depression, sleeping problems, and recurrent thoughts of the
(preterm) birth. Othersmentioned problems in taking care of
their disabled child (n¼12, 12.9%) and being too protective
to their child (n¼10, 10.8%). However, not only negative
impact was mentioned; 13 cases (14.0%) indicated that the
PTB changed them into the person they are today, which had
a positive outcome in their daily life, including less worrying

Table 1 Baseline characteristics at index pregnancy

Characteristics SPTB (n¼350) Term birth (n¼ 115) p-Value

Age, y 31.2�5.0 32.2� 4.7 0.039

Severitya

Extremely preterm 82 (23.4) – –

Very preterm 108 (30.9) – –

Moderate preterm 160 (45.7) – –

Outcome

Gestational age at delivery, wk 31.4 [28.3–35.3] 39.9 [38.9–40.9] 0.000

Cesarean 42 (12.0) 21 (18.3) 0.064

Birth weight, g 1,712 [1,188–2,539] 3,400 [3,145–3,703] 0.000

Fetal sex, boy 214 (61.1) 53 (46.1) 0.003

NICU administration 213 (60.9) 3 (2.6) 0.000

Perinatal death 39 (11.1) 0 (0) 0.000

Abbreviations: IQR, interquartile range; NICU, neonatal intensive care unit; SD, standard deviation; SPTB, spontaneous preterm birth.
Note: Values are mean� SD or n (%) or are median [IQR].
aExtremely preterm: gestational age 220/7 to 276/7 weeks, very preterm: gestational age 280/7 to 316/7 weeks, moderate preterm: gestational age
320/7 to 366/7 weeks.

Table 2 Characteristics 9 to 16 years after pregnancy

Characteristics SPTB (n¼350) Term birth (n¼115) p-Value

Age, y 44.6�5.5 45.6�5.6 0.128

Time post index pregnancy, y 13.0�2.5 12.8�2.6 0.560

Caucasiana 247 (70.6) 67 (58.3) 0.011

Current smoker 43 (12.3) 14 (12.2) 0.561

Education levelb 0.020

Low 51 (14.6) 7 (6.1) 0.010

Intermediate 120 (34.3) 35 (30.4) 0.260

High 179 (51.1) 73 (63.5) 0.014

Obstetric history

Miscarriage 128 (36.6) 33 (28.7) 0.076

Stillbirth 14 (4.0) 1 (0.9) 0.080

Abbreviations: SD, standard deviation; SPTB, spontaneous preterm birth.
Note: Values are mean� SD or n (%).
aCountry of birth of participant and the minimum of one parent or both parents despite participant in Europe, Western Asia, Central Asia, North
Africa, and the Horn of Africa.

bLow: primary education, lower general secondary education; intermediate: high school, intermediate vocational education; high: preuniversity
education, higher vocational education, and university.

American Journal of Perinatology © 2023. The Author(s).

Maternal Mental Health after Spontaneous Preterm Birth Janssen et al.



about the little things and more feelings of strength, proud-
ness, and thankfulness for life.

Among cases, a total of 75 (21.4%) women received profes-
sional psychosocial support after delivery, which was signifi-
cantly more compared with controls (p � 0.001). Womenwith
an extreme PTB received psychosocial help most often (n¼33,
40.2%) compared with very (n¼28, 25.9%) and moderate PTBs
(n¼14, 8.8%, p � 0.001). Psychosocial support was more often
given to participants experiencing neonatal loss (n¼17, 43.6%)
compared with participants with a living infant (n¼66, 15.5%,
p� 0.001). Among cases, most (n¼44, 58.7%) received psycho-
social support frommedical social workers during their stay in
the hospital. Psychosocial support was less often given by a
psychologist (n¼25, 33.3%) or psychiatrist (n¼6, 8.0%).

A total of 57 (16.3%) cases reported to have needed
professional psychosocial support after delivery but did
not receive it, consisting of 8 (9.8%) extreme PTB, 20
(18.5%) very PTB, and 29 (18.1%) moderate PTB (p¼0.079).
Neonatal death occurred in 3 (5.3%) cases and did not
significantly alter the results. Women that needed psycho-
social help but did not receive it, had elevated HADS-Anxiety
scores (p¼0.030), reported more psychosocial distress
(p¼0.001), and influence in daily life (p¼0.000).

Subanalysis showed that a history of extreme PTB was
associated with higher impact of birth in daily life compared
with term birth. A history of very PTB was associated with
elevated HADS-Anxiety scores and impact in daily life
(►Table 4). Neonatal death did not significantly alter the
results. Subanalysis based on birth weight is shown
in ►Table 5. After adjusting for neonatal death, birth weight
between 1,000 and 1,500 g remained strongly associated
with self-reported impact in daily life (aOR: 4.06, 95% CI:
2.20–7.48).

Discussion

This observational cohort study investigated the long-term
effects of SPTB on maternal mental health and psychosocial
distress 9 to 16 years after pregnancy. After a median follow-
up time of 13 years after SPTB we found that depressive,
anxiety symptoms, and psychological distress were compa-
rable to women after a term delivery. Yet, elevated anxiety
scores were more common among women who delivered
very preterm. A history of SPTB was significantly associated
with the impact of the birth and events around it on daily life,
which was reported most often among participants with a

Table 3 Primary and secondary outcomes spontaneous preterm birth versus term birth

Outcomes SPTB (n¼ 350) Term birth (n¼ 115) Odds ratio (95% CI) Adjusted odds
ratiod (95% CI)

HADS-Depression score 3 [1–5] 3 [1–5] – –

HADS-Anxiety score 5 [3–8] 5 [3–7] – –

Elevated depression scorea 17 (4.9) 6 (5.2) 0.93 (0.36–2.41) 1.19 (0.44–3.18)

Elevated anxiety scoreb 30 (8.6) 7 (6.1) 1.44 (0.62–3.39) 1.48 (0.62–3.52)

Psychosocial distressc 168 (48.0) 58 (50.4) 0.91 (0.60–1.38) 0.93 (0.60–1.44)

Self-reported impact daily life 93 (26.6) 15 (13.0) 2.41 (1.33–4.36)e 2.49 (1.37–4.54)e

Received psychosocial help 75 (21.4) 8 (7.0) 3.65 (1.70–7.82)e 3.74 (1.74–8.07)e

Needed but did not receive help 57 (16.3) 11 (9.6) 1.83 (0.93–3.64) 2.03 (1.01–4.06)e

Abbreviations: CI, confidence interval; IQR, interquartile range; HADS, Hospital Anxiety Depression Scale; SPTB, spontaneous preterm birth.
Note: Values are n (%) or median [IQR].
aDefined as HADS-Depression score �11.
bDefined as HADS-Anxiety score �11.
cDefined as psychosocial distress score �4 on the Distress Thermometer for Parents.
dAdjusted for country of birth and level of education.
ep-Value <0.05.

Table 4 Subanalysis based upon the severity of spontaneous preterm birth, compared with term birth.

Outcomes Extreme preterm (n¼82) Very preterm (n¼108) Moderate preterm (n¼160)

Elevated depression scorea 1.26 (0.32–4.95) 2.28 (0.60–8.63) 1.01 (0.34–3.07)

Elevated anxiety scoreb 1.22 (0.36–4.15) 3.14 (1.10–9.01)d 1.17 (0.43–3.16)

Psychosocial distressc 0.94 (0.52–1.70) 0.76 (0.43–1.34) 1.05 (0.64–1.74)

Self-reported impact daily life 4.86 (2.35–10.07)d 3.14 (1.55–6.36)d 1.20 (0.60–2.42)

Notes: Adjusted odds ratios for country of birth and level of education with 95% confidence interval. Extreme preterm¼GA 220/7 to 276/7 weeks; very
preterm¼GA 280/7 to 316/7 weeks; moderate preterm¼GA 320/7 to 366/7 weeks.
aDefined as HADS-Depression score � 11.
bDefined as HADS-Anxiety score � 11.
cDefined as psychosocial distress score �4 on the Distress Thermometer for Parents.
dp-Value <0.05.
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history of extreme PTB and birth weight between 1,000 and
1,500 g.

HADS-Depression and HADS-Anxiety scores were com-
parable with normative data in the Dutch population.18 The
incidence of moderate-to-severe elevated depression symp-
toms was low in both cases and controls and comparable
with the study of Yaari et al.19 Our results differ from the
previous study performed by Treyvaud et al. which found
higher levels of depression and anxiety, 7 years after deliv-
ery.14 The differences could be explained by the longer
follow-up period of our study, which was median 13 years
compared with 7 years in the study of Treyvaud and
colleagues. In contrast, we not only included women with
extreme PTB and low birth weight, but all women with a
history of SPTB. It is hypothesized that infants born ex-
tremely preterm or with low birth weight are often hospi-
talized in the NICU and are therefore at high risk for
complications and mortality, suggesting that these mothers
had a more traumatic and stressful postpartum period,
which leads to higher HADS-scores. In our subanalysis,
we found that a history of very PTB and not extreme PTB
was significantly associated with elevated HADS-Anxiety.
Birth weight was, after adjustment for neonatal death, not
significantly associated with HADS-scores. This could be
explained by the fact that mothers tend to experience
resilience and posttraumatic growth after a traumatic
event, which leads to lower HADS-scores among women
with extreme PTB and birth weight below 1,000 g on the
long term.20–22

Psychosocial distress in both cases and controls was
comparable with the incidence of distress in the Dutch
female population.18 In contrast to what we expected, sub-
analysis showed that the severity of SPTB and birth weight
were not associated with psychosocial distress, although
their infants are at higher risk for chronic conditions later
in life. Our findings could be explained by the fact that late
preterm infants primarily develop cognitive and behavioral
problems.22,23 These problems may be identified only later
in life, during late childhood or adolescence, when social and
academic demands increase. This could influence the mater-
nal distress level on the long term, because studies suggest-
ing that the quality of life of mothers is associated with the
child’s mental health and peer relationships and not partic-
ularly with the child’s disabilities.24 This explanation, to-

gether with the resilience and posttraumatic growth as
mentioned before, is in line with our results suggesting
that NICU admission and neonatal mortality were not pre-
dictive for elevated HADS-Depression, HADS-Anxiety, and
psychosocial distress 13 years after SPTB.

In our study, a history of SPTBwas significantly associated
with impact of the birth and events around it in daily life. This
is in line with previous studies, finding a significant family
impact after PTB.14,25,26 Our results showed that GA, neona-
tal birth weight, NICU admission, and neonatal death were
strongly predictive for experiencing impact of the birth in
daily life. This is in line with other studies, finding a higher
impact in families of very low birth weight childrenwho had
high neonatal medical risk, compared with low neonatal
medical risk.27–29 Additionally, it is possible that these
women still show symptoms of posttraumatic stress disor-
der (PTSD), given their traumatic experiences perinatal and
early postpartum.12 Our results showed that SPTB was
associated with feelings of sadness and recurrent thoughts
about the birth, which is suggestive for PTSD.

A total of 75 (21.4%) participants received psychosocial
support after delivery, which was most often given by a
medical social worker. In the participating hospitals of this
study, it was not standard care to offer psychosocial support
after delivery. Among cases, one out of six reported to have
needed psychosocial support after delivery but did not
receive it. The incidence of elevated HADS-scores was higher
among these cases, as they reported more psychosocial
distress and negative impact of their child’s (pre)term birth
in daily life.

Strengths and Limitations

This is the first study that investigated maternal mental
health and psychosocial distress on the long term in the
overall group of women who experienced an SPTB, regard-
less of birth weight in comparison to a history of term birth.
We performed a subanalysis to assess the influence of GA and
birth weight on the HADS-Depression, HADS-Anxiety, and
psychosocial distress. In addition, we performed an exten-
sive assessment in a large cohort with a total of 465
participants.

Our study had some limitations that should be addressed.
We did not adjust for the potential confounder prenatal or

Table 5 Subanalysis based upon birth weight compared with >2,500 g

Outcomes <1,000 g (n¼ 55) 1,000–1,500 g (n¼94) 1,500–2,500 g (n¼108)

Elevated depression scorea 1.43 (0.35–5.77) 1.86 (0.58–6.04) 1.09 (0.36–3.38)

Elevated anxiety scoreb 0.42 (0.09–2.03) 2.00 (0.84–4.75) 1.17 (0.49–2.81)

Psychosocial distressc 0.70 (0.37–1.33) 0.75 (0.45–1.26) 0.77 (0.47–1.25)

Self-reported impact daily life 4.12 (2.03–8.35)d 4.01 (2.21–7.27)d 1.99 (1.08–3.68)d

Note: Adjusted odds ratios for country of birth and level of education with 95% confidence interval.
aDefined as HADS-Depression score �11.
bDefined as HADS-Anxiety score �11.
cDefined as psychosocial distress score �4 on the Distress Thermometer for Parents.
dp-Value< 0.05.
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perinatal depression and neurodevelopmental disabilities of
the child since it was outside the scope of the initial research.
A history of depression and anxiety are known risk factors for
developing PTB, and neurodevelopmental disabilities are a
strong predictor of maternal mental health, distress, and
impact in daily life.30,31 Furthermore, impact in daily life was
measured based on one single question, where participants
could indicate “yes” or “no.” It was not measured with a
validated questionnaire. Finally, the HADS and DT-P were
filled out based on how participants felt the past week.
Therefore, short-term mood variations could have led to a
distorted view of the long-term effects on maternal mental
health and psychosocial distress.

Risk assessment of our study was 9 to 16 years after their
index pregnancy. Even though follow-up period did not differ
between cases and controls, the guideline for active treatment
of extremely preterm infants in the Netherlandswasmodified
twice during the study period. In 2006, the guideline changed
to active treatment of infants born by 250/7weeks and in 2010
lowered to 240/7 weeks of gestation. Active treatment lowers
neonatal death and could therefore influence HADS and DT-P
scores, both in a negative and positive way.

Conclusion

In conclusion, there are no long-term effects of SPTB on
maternal depressive and anxiety symptoms and psychoso-
cial distress 13 years after pregnancy. However, a history of
SPTBwas significantly associatedwith higher impact of birth
in daily life, especially in mothers of children whowere born
extreme preterm and with a low birth weight. A significant
part of the women who delivered preterm needed psycho-
social support but did not receive it. This subgroup was at
higher risk of developing anxiety symptoms, psychosocial
distress, and reportedmore often impact of birth in daily life.
We therefore recommend offering psychosocial support
after delivery to all women after SPTB.
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