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Abstract

Isolated maternal hypothyroxinemia (IMH) is a common thyroid dysfunction
during pregnancy. Its prevalence varies substantially according to iodine sta-
tus, diagnostic criteria, and the use of pregnancy-specific reference ranges.
IMH is closely associated with iodine imbalance, iron deficiency, advanced
maternal age, parity, pre-pregnancy obesity, and other maternal characteris-
tics. It has been linked to an increased risk of adverse pregnancy outcomes,
including macrosomia, preterm birth, gestational diabetes mellitus, and hy-
pertensive disorders of pregnancy, and may also affect offspring neurodevel-
opment. However, the optimal treatment strategy for IMH remains contro-
versial, highlighting the growing importance of nursing interventions in clin-
ical management. This review summarizes recent progress in nursing inter-
ventions for IMH, focusing on early screen and identification, health educa-
tion and lifestyle management, medication-related nursing care, psychological
support, postpartum care and follow-up, multidisciplinary collaboration and
continuing care, and digital and intelligent nursing approaches. Current nurs-
ing strategies have gradually formed an integrated management model cen-
tered on nutritional intervention, particularly iodine and iron optimization.
Nevertheless, important limitations remain, including inconsistent interven-
tion standards and insufficient individualized care. This review aims to pro-
vide a theoretical basis for optimizing nursing protocols and improving ma-
ternal and neonatal health outcomes in pregnant women with IMH.
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1. Introduction

Isolated maternal hypothyroxinemia (IMH), also referred to as isolated low thy-
roxine syndrome during pregnancy, is defined as a thyroid functional state in
which pregnant women are negative for thyroid autoantibodies, have normal se-
rum thyroid-stimulating hormone (TSH) levels, but show free thyroxine (FT4)
concentrations below the lower limit of the pregnancy-specific reference range
[1]. IMH is one of the common forms of thyroid dysfunction during pregnancy.
Its reported prevalence varies widely because of differences in regional iodine sta-
tus, diagnostic thresholds, and reference intervals, ranging from 0.2% to 31.0%
across studies [2]. A recent meta-analysis reported a pooled prevalence of 2.1%,
with higher rates observed in iodine-deficient countries and in studies that did not
use pregnancy-specific reference ranges [3].

It should be noted that most reported links between IMH and adverse maternal
or offspring outcomes are observational associations, and they should not be in-
terpreted as direct evidence that treatment or nursing intervention necessarily
prevents these outcomes. With the increasing implementation of thyroid function
screening during pregnancy, the detection rate of IMH has gradually increased,
and its potential impact on maternal and offspring health has received growing
clinical attention. Evidence suggests that IMH is associated with adverse preg-
nancy outcomes such as macrosomia, preterm birth, gestational diabetes mellitus,
and hypertensive disorders of pregnancy. It may also increase the risk of impaired
intellectual development, autism spectrum disorder, attention-deficit/hyperactiv-
ity disorder, and other neurodevelopmental abnormalities in offspring [4]. At pre-
sent, treatment strategies for IMH remain controversial. Under this circumstance,
nursing intervention has become increasingly important. In recent years, re-
searchers in China and abroad have conducted studies on nursing strategies for
IMH and have proposed several targeted intervention approaches. However, clin-
ical implementation is still limited by the lack of standardized intervention path-
ways and insufficient individualized care. This review summarizes the current re-
search status of nursing interventions for IMH during pregnancy, with the aim of
promoting early identification and intervention and reducing IMH-related ad-

verse maternal and neonatal outcomes.

2. Main Etiologies of Isolated Maternal Hypothyroxinemia
during Pregnancy

IMH is a multifactorial condition. Although its pathogenesis has not been fully
clarified, accumulating evidence indicates that it is closely associated with iodine
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abnormalities, iron deficiency, physiological adaptations during pregnancy, body
weight and metabolic status, and maternal demographic characteristics. Among
these, disturbances in iodine and iron nutrition are considered the two most im-

portant and clinically modifiable risk factors [5].

2.1.Iodine Abnormalities

Iodine is an essential substrate for thyroid hormone synthesis, and iodine imbal-
ance is considered the most common and important cause of IMH [6]. During
pregnancy, the maternal glomerular filtration rate increases, urinary iodine excre-
tion rises, and fetal iodine demand gradually increases. Consequently, maternal
iodine requirements are significantly higher during pregnancy than before preg-
nancy [7]. In 2007, the World Health Organization recommended a daily iodine
intake of 250 ug for pregnant women and established criteria for iodine nutrition
assessment during pregnancy: urinary iodine concentration (UIC) <150 pg/L in-
dicates iodine deficiency, 150 - 249 pg/L indicates adequate iodine nutrition, 250
- 499 pg/L indicates more-than-adequate iodine intake, and =500 pg/L indicates
excessive iodine intake [5].

When iodine intake is insufficient, the substrate required for thyroid hormone
synthesis becomes inadequate. Although the maternal thyroid gland is stimulated
to compensate for the increased requirement for thyroid hormone during preg-
nancy, this compensatory mechanism may fail to meet the elevated physiological
demand, ultimately leading to decreased FT4 with normal TSH levels, which is
characteristic of IMH. In iodine-deficient regions, the prevalence of IMH is sig-
nificantly increased. In a population-based study of pregnant women in Iran,
Etemadi et al reported that the prevalence of IMH reached 9.9% in mildly iodine-
deficient areas, which was significantly higher than that in iodine-sufficient areas
and represented the most common thyroid dysfunction during pregnancy [8].

Notably, excessive iodine intake may also increase the risk of IMH. In iodine-
sufficient regions, excessive iodine intake during early pregnancy may inhibit thy-
roid hormone synthesis and release through the Wolff-Chaikoff effect, resulting
in transient FT4 reduction and an increased risk of hypothyroxinemia [9]. A Chi-
nese study showed that mild iodine deficiency was associated with an increased
risk of gestational diabetes mellitus, while excessive iodine intake reduced mater-
nal FT4 levels and was associated with a macrosomia rate of 12.42%, suggesting
that iodine excess may adversely affect both thyroid function and pregnancy out-
comes [10]. Therefore, women preparing for pregnancy and pregnant women
should maintain appropriate iodine intake. Clinically, regular UIC monitoring
may help guide dynamic adjustment of iodine supplementation and ensure that

iodine nutrition remains within a sufficient and safe range.

2.2. Iron Deficiency

Iron deficiency is an independent and important cause of IMH [11]. Even under

iodine-sufficient conditions, iron deficiency may still reduce maternal thyroid hor-
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mone levels [12]. Iron participates in thyroid hormone synthesis and metabolism
mainly because it serves as an essential cofactor for thyroid peroxidase (TPO).
Iron deficiency may inhibit TPO activity, reduce thyroid hormone synthesis, and
thereby contribute to hypothyroxinemia [7].

Several clinical studies have confirmed a significant association between iron
deficiency and IMH. In a prospective cohort study of 596 thyroid peroxidase an-
tibody (TPOAb)-negative women in early pregnancy, Rosario et a/. reported that
the incidence of IMH was significantly higher in the iron-deficient group. When
FT4 was < 0.86 ng/dL, the incidence of IMH was 14.8% in iron-deficient women,
markedly higher than the 3.9% observed in women without iron deficiency, indi-
cating that iron deficiency is independently associated with IMH [13]. A system-
atic review by Parsaei et al, which included 47 studies and 53,152 pregnant women,
showed that FT4 levels were significantly lower in women with iron deficiency
than in controls (10.7 pmol/L vs. 13.3 pmol/L), further supporting the inhibitory
effect of iron deficiency on FT4 production during pregnancy [14]. Because preg-
nancy is characterized by plasma volume expansion and increased fetal and pla-
cental iron demand, iron deficiency is highly prevalent and represents an im-

portant target for the prevention and intervention of IMH.

2.3. Other Risk Factors

In addition to iodine and iron abnormalities, large epidemiological studies have
shown that maternal demographic and constitutional factors are also independent
risk factors for IMH. These include age, parity, place of residence, and pre-preg-
nancy body mass index (BMI), which may provide important information for
high-risk screening and risk-stratified management.

A nationwide cross-sectional study conducted by Etemadi ef a/ in Iran showed
that, after adjustment for iodine status and thyroid autoantibody levels, pregnant
women aged >30 years had a 1.6-fold higher risk of IMH than younger women
(OR =1.6,95% CI: 1.0 - 2.5) [8]. Similarly, a large cross-sectional study by Liu et
al, including 54,586 singleton pregnant women, demonstrated that age >35 years
(OR =1.30,95% CI: 1.20 - 1.40), non-local residence, multiparity (=2 pregnancies,
OR = 1.11), pre-pregnancy overweight or obesity, and iron deficiency were all inde-
pendent risk factors for IMH. These findings suggest that maternal age, residence,
parity, BMI, and iron status should be incorporated into comprehensive IMH risk
assessment [15].

Recent evidence has further clarified the role of obesity in the development and
progression of IMH. In a 2025 retrospective cohort study including 11,478 preg-
nant women, Zhang et al. found that women with pre-pregnancy obesity (BMI
230 kg/m?*) had a 6.96-fold higher risk of IMH than women with normal body
weight (95% CI: 4.58 - 10.58). In addition, obesity and IMH showed a significant
synergistic effect on the risk of large-for-gestational-age infants in late pregnancy.
When both conditions coexisted, the risk of macrosomia increased to 7.60 times

that of women with normal pre-pregnancy weight and normal thyroid function
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(95% CI: 5.26 - 10.97) [16].

Overall, maternal age 230 - 35 years, multiparity, rural or non-local residence,
pre-pregnancy overweight or obesity, and iron deficiency are independent risk
factors for IMH. Identification of these factors may facilitate the development of
early warning models for high-risk populations and provide a basis for early

screening, stratified management, and individualized nursing intervention.

3. Current Status of Nursing Interventions for Isolated
Maternal Hypothyroxinemia during Pregnancy

3.1. Early Screening and Identification

Early screening and identification are the foundation of nursing intervention for
IMH and are essential for reducing adverse maternal and neonatal outcomes. At
present, international and Chinese guidelines differ in their recommendations for
thyroid function screening during pregnancy. The central controversy lies in
whether universal screening or targeted screening of high-risk populations should
be adopted.

The 2025 Royal College of Obstetricians and Gynaecologists (RCOG) guideline
on the management of thyroid disorders in pregnancy does not recommend uni-
versal thyroid function screening for all pregnant women and instead supports
screening only among subgroups with specific risk factors [17]. In contrast, the
2022 Chinese Guideline for the Prevention and Management of Thyroid Diseases
During Pregnancy and the Perinatal Period recommends that all women should
undergo thyroid disease screening in early pregnancy, preferably before 12 weeks
of gestation, regardless of whether preconception thyroid screening was normal.
The recommended screening indicators should include at least serum TSH, FT4,
and TPOAD [4].

Liu et al. found that age > 35 years, non-local residence, multiparity, pre-preg-
nancy overweight or obesity, and iron deficiency were independent risk factors
for IMH [15]. Zhou et al. developed a nomogram for predicting adverse preg-
nancy outcomes based on a cohort of 1,254 pregnant women with IMH. Embed-
ding such risk prediction models into obstetric outpatient systems may enable au-
tomatic identification of high-risk patients and real-time clinical reminders, thereby
reducing missed screening and delayed diagnosis [18]. Therefore, nursing staff
should focus on identifying women at high risk of thyroid dysfunction, reminding
them to complete timely screening, improving screening adherence, and promot-
ing early detection, early assessment, and early intervention.

In clinical practice, nurses may follow a simple workflow for IMH management.
At the first prenatal contact, nurses should assess gestational age, thyroid screen-
ing results, thyroid antibody status, iodine intake, iron status, dietary pattern, pre-
pregnancy BMI, parity, residence, previous thyroid disease, and family history of
thyroid disorders. During follow-up, key items include repeated thyroid function
tests when indicated, UIC or dietary iodine exposure, ferritin or hemoglobin lev-

els, adherence to nutritional supplementation, symptoms of thyroid dysfunction,
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psychological distress, and fetal growth-related findings. Referral to endocrinol-
ogy should be considered when FT4 remains persistently low, TSH becomes ab-
normal, thyroid autoantibodies are positive, goiter or thyroid nodules are present,
severe iodine excess or deficiency is suspected, LT4 therapy is being considered,

or abnormal thyroid function persists after delivery.

3.2. Health Education and Lifestyle Intervention

Health education is a core component of non-pharmacological management for
IMH. It helps improve disease awareness, strengthen self-management capacity,
and enhance adherence to treatment and nursing interventions. Standardized health
education can guide pregnant women in developing a balanced diet and healthy
lifestyle, thereby improving the nutritional environment required for thyroid hor-
mone synthesis, reducing the risk of IMH, and improving maternal and neonatal
outcomes [19].

Iodine is indispensable for thyroid hormone synthesis, and iodine imbalance
during pregnancy is closely related to IMH. The 2025 RCOG guideline recom-
mends that women planning pregnancy, pregnant women, and breastfeeding
women should maintain a daily iodine intake of 200 - 250 pg, while avoiding sus-
tained iodine intake above 500 pg/day [20]. Excessive iodine intake may lead to
maternal and fetal thyroid dysfunction [17] and increase the risk of adverse out-
comes such as macrosomia [21].

Regarding iron nutrition, nursing staff should provide targeted dietary guid-
ance. Pregnant women should be encouraged to consume heme iron-rich foods
with high bioavailability, such as animal liver and red meat, together with fresh
fruits and vegetables rich in vitamin C to promote iron conversion and absorp-
tion. Evidence shows that nutrition education during pregnancy can significantly
improve adherence to iron-folic acid supplementation, increase hemoglobin lev-
els, and reduce the risk of iron-deficiency anemia during pregnancy [22]. In addi-
tion, the International Federation of Gynecology and Obstetrics (FIGO) recom-
mended in 2025 that, in regions with a high prevalence of multiple micronutrient
deficiencies, iron-containing multiple micronutrient supplements should be pri-
oritized over iron-folic acid alone [23]. This approach may help correct nutri-
tional imbalance more comprehensively during pregnancy. Nursing staff should
provide individualized supplementation recommendations based on pre-preg-
nancy BMI, dietary structure, iron stores, and overall nutritional status, thereby
optimizing nutritional intervention and improving thyroid function and preg-

nancy outcomes.

3.3. Medication-Related Nursing Care

Levothyroxine (LT4) is the first-line medication for thyroid dysfunction during
pregnancy. However, whether pregnant women with IMH should routinely re-
ceive LT4 therapy remains controversial, and no unified consensus has been

reached among clinical guidelines or related studies [24] [25]. This makes medi-
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cation-related nursing care an important but challenging part of IMH manage-
ment.

Current guideline recommendations reflect this uncertainty. The RCOG guide-
line does not provide a specific treatment recommendation for IMH, while the
Chinese Guideline for the Prevention and Management of Thyroid Diseases dur-
ing Pregnancy and the Perinatal Period neither recommends nor opposes routine
LT4 therapy in early pregnancy. Rather than advocating universal medication, the
Chinese guideline emphasizes etiological assessment and correction of modifiable
factors, including iron deficiency, iodine deficiency, and iodine excess [4] [17].
These differences are largely related to inconsistent IMH definitions, variation in
pregnancy-specific FT4 reference ranges and assay methods, the predominance of
observational evidence, and the limited randomized evidence supporting clear
treatment benefit.

A retrospective study by Liu et a/. further suggested that early initiation of LT4
treatment may be beneficial in selected patients. In pregnant women with IMH
who started LT4 treatment at <13 + 6 weeks of gestation, FT4 and high-density
lipoprotein cholesterol levels increased significantly, while TSH, total cholesterol,
triglycerides, and low-density lipoprotein cholesterol levels decreased signifi-
cantly. The risks of spontaneous abortion, gestational diabetes mellitus, and mac-
rosomia were also reduced. However, when LT4 treatment was initiated at 14 - 20
weeks of gestation, no significant improvement was observed in thyroid function
indicators or pregnancy outcomes. These findings suggest that, if LT4 treatment
is considered for IMH, earlier initiation may be associated with better clinical ben-
efits [26].

For nursing practice, the key point is not to promote routine LT4 use for all
women with IMH, but to support individualized decision-making. Nurses should
assist physicians in assessing gestational age, thyroid function, antibody status,
iodine and iron status, and pregnancy risk factors. When LT4 is prescribed, nurses
should provide medication education, remind patients to take LT4 separately from
iron, calcium, or prenatal supplements, monitor adherence, and encourage timely
thyroid function reassessment. For women managed without LT4, nurses should
emphasize nutritional correction, follow-up testing, and early referral if FT4 re-

mains persistently low or TSH becomes abnormal.

3.4. Psychological Nursing Care

Although psychological nursing has rarely been examined as an independent in-
tervention in IMH populations, studies in pregnant women with other thyroid
dysfunctions provide useful clues for clinical practice. Pregnant women with IMH
may have specific psychological needs because of limited disease awareness and
concerns about the potential effects of thyroid dysfunction on fetal and offspring
health. Psychological nursing care has therefore become an indispensable compo-
nent of multidimensional IMH management.

Based on the Ma’anshan Birth Cohort, Li ef al. found that the coexistence of

DOI: 10.4236/jbm.2026.147002

14 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2026.147002

X. Zhou et al.

IMH and pregnancy-related anxiety was associated with a higher risk of anxi-
ety/depression and internalizing behavioral problems in preschool children. IMH
and pregnancy-related anxiety may exert a synergistic effect on offspring internal-
izing and externalizing problems [27]. These findings suggest that psychological
care should be implemented on the basis of careful assessment of maternal psy-
chological status and should not be separated from nutritional intervention and
disease education.

At present, psychological nursing studies specifically targeting IMH remain
limited. Most available evidence comes from populations with overt hypothyroid-
ism, subclinical hypothyroidism, or gestational diabetes mellitus complicated by
subclinical hypothyroidism. Nevertheless, these findings provide useful references
for psychological nursing in IMH. Nursing based on the information-knowledge-
attitude—practice (IKAP) model combined with positive psychological interven-
tion has been shown to improve disease control and illness perception in pregnant
women with hypothyroidism [28]. This model promotes the transformation of
information into knowledge, knowledge into health beliefs, and beliefs into active
health behaviors, thereby reducing anxiety caused by uncertainty and inadequate
disease understanding.

Group prenatal care has also shown positive effects on psychological status. In
pregnant women with gestational diabetes mellitus complicated by subclinical hy-
pothyroidism, the intervention group had significantly lower scores on the Self-
Rating Depression Scale (SDS; 20.54 + 2.88) and Self-Rating Anxiety Scale (SAS;
22.63 *+ 3.01) than the control group (31.27 £ 3.14 and 33.24 * 3.30, respectively).
The complication rate was also lower in the intervention group. By organizing
pregnant women with similar clinical backgrounds into fixed groups for antenatal
examination, interactive health education, and experience sharing, group care can
reduce pregnancy-related stress, relieve anxiety, and improve social support [29].
In addition, midwife-led group antenatal health management has been shown to
improve childbirth confidence in pregnant women with hypothyroidism [30]. Peer-
support psychological nursing can improve well-being and social support among
women with hypothyroidism during pregnancy and reduce adverse pregnancy
outcomes and postpartum depression [31]. Therefore, psychological nursing for
IMH should adopt a multi-level intervention strategy and contribute to a biopsy-

chosocial model of care.

3.5. Postpartum Care and Follow-Up

Postpartum management of IMH has not been well studied as a separate clinical
issue, but follow-up remains necessary, especially for women with persistent low
FT4, thyroid autoantibody positivity, or suspected iodine or iron imbalance. Re-
cent guidelines and consensus statements also recommend reassessing thyroid
function during the postpartum period in women who experienced thyroid dys-
function during pregnancy.

The 2025 RCOG guideline recommends that all women who receive manage-
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ment for thyroid dysfunction during pregnancy should have thyroid function re-
assessed during the postpartum recovery period, with medication adjusted as needed
[17]. Women with complex disease or persistent abnormal indicators should be re-
ferred by obstetricians to endocrinologists for ongoing follow-up, so as to avoid
missed diagnosis, delayed management, or disease progression.

In clinical practice, individualized postpartum follow-up should be implemented
according to the underlying cause of IMH. For women with transient IMH caused
by iron deficiency or iodine deficiency, thyroid function may return to normal
after postpartum correction of nutritional imbalance and removal of the causative
factor. For women with persistent hypothyroxinemia or positive thyroid autoan-
tibodies, thyroid function should be rechecked at 6 weeks postpartum to identify
early signs of postpartum thyroiditis and avoid unnecessary long-term LT4 ther-
apy [32]. The 2025 edition of the global management standards for thyroid dis-
eases during pregnancy and postpartum, formulated by the American Thyroid
Association, has updated the postpartum diagnosis tools and expanded the risk
assessment framework, thereby providing more flexibility in the testing period
and individualized medication adjustments. This offers precise guidance based on
the latest clinical evidence for future postpartum monitoring and long-term strat-
ified follow-up of IMH.

3.6. Multidisciplinary Collaboration and Continuing Care

Although IMH-specific evidence remains limited, multidisciplinary care is partic-
ularly suitable for IMH because its management often requires simultaneous at-
tention to thyroid function, iodine and iron nutrition, pregnancy outcomes, and
psychological status. A multidisciplinary nursing model has gradually been intro-
duced into the clinical management of IMH. By integrating medical and nursing
resources from different specialties, this model strengthens communication and
collaboration among nurses and other healthcare professionals and provides sys-
tematic, comprehensive, and integrated care for pregnant women.

Han et al. proposed a six-in-one cooperative nursing model that integrates ob-
stetrics, endocrinology, neonatology, psychology, nutrition, and community nurs-
ing. This model defines the responsibilities and collaboration procedures of each
discipline and establishes a seamless management pathway from pregnancy screen-
ing and intervention to postpartum follow-up, thereby improving the quality of per-
inatal nursing care [33]. Multidisciplinary collaboration and continuing care can
help establish a patient-centered, life-cycle health management model for women

with IMH, and provide continuous and comprehensive nursing services.

3.7. Digital and Intelligent Nursing

With the rapid development of mobile internet, artificial intelligence, and weara-
ble devices, digital and intelligent nursing has gradually been incorporated into
the full-cycle management of IMH. Digital nursing has not yet been fully validated
in IMH-specific cohorts, but its functions—such as follow-up reminders, nutri-
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tion recording, medication alerts, and remote monitoring—match several key
needs in IMH management. A narrative review on postpartum thyroid dysfunc-
tion suggested that telemedicine has potential value in individualized care for thy-
roid dysfunction [34].

Mahdavi et al. developed a mobile self-management application for pregnant
women with hypothyroidism. The application included nine functional modules,
such as medication reminders, follow-up reminders, and nutrition records. When
combined with indicators such as UIC and ferritin, such tools may be used to
provide individualized dietary recommendations [35]. Overdijkink et al. reported
that mobile health technology-based lifestyle and medical intervention applica-
tions are feasible and acceptable in pregnancy health management. Through indi-
vidualized education, remote monitoring, and intelligent reminders, these appli-
cations may improve adherence to interventions and increase medication adher-
ence among pregnant women with chronic diseases by 20% - 30% [36].

Although digital and intelligent nursing has considerable potential, it still faces
several challenges, including insufficient clinical validation, variation in patient
acceptance, and lack of unified standards. With continued development of digital
health technologies, digital and intelligent nursing is expected to become an im-
portant breakthrough in optimizing full-cycle IMH management and improving

maternal and neonatal outcomes.

4. Limitations

Several limitations should be acknowledged. First, the definition of IMH varies
across studies, particularly with regard to FT4 cut-off values, gestational age at di-
agnosis, antibody status, and the use of pregnancy-specific reference ranges. Sec-
ond, FT4 reference intervals differ substantially according to assay methods, pop-
ulation characteristics, iodine status, and laboratory standards, which may affect
the comparability of prevalence estimates and intervention thresholds [37]. Third,
direct evidence on nursing interventions specifically designed for IMH remains
limited, and many current recommendations are extrapolated from studies of
overt hypothyroidism, subclinical hypothyroidism, gestational diabetes with thy-
roid dysfunction, or general pregnancy care. Therefore, future research should pri-
oritize well-designed prospective studies and nurse-led intervention trials focused
specifically on IMH [38].

5. Summary and Perspectives

IMH is a common thyroid dysfunction during pregnancy and an important target
for perinatal prevention and management. It is primarily associated with iodine
imbalance and iron deficiency, while also being influenced by maternal age, pre-
pregnancy obesity, parity, and other demographic and constitutional factors. IMH
is closely related to adverse pregnancy outcomes and may also affect long-term
neurodevelopment in offspring.

Current nursing interventions for IMH mainly focus on screening and identi-
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fication, health education, medication-related nursing care, psychological sup-
port, and postpartum follow-up. An integrated nursing strategy centered on io-
dine and iron nutritional intervention has gradually emerged. However, standard-
ized nursing pathways and high-quality evidence remain insufficient. Future stud-
ies should strengthen the integration of multidisciplinary collaboration and con-
tinuing care, explore nurse-led full-cycle health management models for IMH,
and improve continuous care pathways covering preconception, pregnancy, and
the postpartum period. High-quality clinical studies are needed to validate the ef-
fectiveness of these interventions. Ultimately, IMH nursing practice should move
toward standardization, individualization, and precision, thereby protecting ma-
ternal physical and mental health and improving long-term developmental out-

comes in offspring.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

[1] Writing Committee of the Guidelines for the Diagnosis and Treatment of Thyroid
Diseases during Pregnancy and Postpartum (2nd Edition), Chinese Society of Endo-
crinology and Chinese Society of Perinatal Medicine (2019) Guidelines for the Diag-
nosis and Treatment of Thyroid Diseases during Pregnancy and Postpartum (2nd
Edition). Chinese Journal of Perinatal Medicine, 22, 505-506. (In Chinese)

[2] Peng, C.C, Lee, S.Y. and Pearce, E.N. (2023) Isolated Maternal Hypothyroxinemia:
Adverse Maternofetal Outcomes but Uncertainty about Treatment Remains. 7hy-
roid’®, 33, 535-537. https://doi.org/10.1089/thy.2023.0152

[3] Han, Y., Gao, X., Wang, X., Zhang, C., Gong, B., Peng, B., ef al (2023) A Systematic
Review and Meta-Analysis Examining the Risk of Adverse Pregnancy and Neonatal

Outcomes in Women with Isolated Hypothyroxinemia in Pregnancy. Thyroid®, 33,
603-614. https://doi.org/10.1089/thy.2022.0600

[4] Writing Committee of the Guideline for the Prevention and Management of Thyroid
Diseases during Pregnancy and the Perinatal Period, Chinese Society of Endocrinol-
ogy and Chinese Preventive Medicine Association Women’s Health Branch (2022)
Guideline for the Prevention and Management of Thyroid Diseases during Pregnancy
and the Perinatal Period. Chinese Journal of Endocrinology and Metabolism, 38, 539-
551. (In Chinese)

[5] Wang, Y., Gao, S., Deng, W., et al (2026) Research Progress on Isolated Maternal
Hypothyroxinemia during Pregnancy. Chinese General Practice, 29, 1939-1945.
https://www.chinagp.net/CN/Y2026/V29/114/1939

[6] Loépez-Muiioz, E., Mateos-Sanchez, L., Mejia-Terrazas, G.E. and Bedwell-Cordero,
S.E. (2019) Hypothyroidism and Isolated Hypothyroxinemia in Pregnancy, from

Physiology to the Clinic. Taiwanese Journal of Obstetrics and Gynecology, 58, 757-
763. https://doi.org/10.1016/j.tjog.2019.09.005

[7] Zhang, P. (2022) Correlation Analysis of Hypothyroxinemia during Pregnancy with
Iodine Nutrition Status and Clinical Indicators. Master’s Thesis, Fujian Medical Uni-
versity. (In Chinese)

(8] Etemadi, A., Amouzegar, A., Mehran, L., Tohidi, M., Azizi, F., Moradi, K., et al
(2020) Isolated Hypothyroxinemia in Iranian Pregnant Women, the Role of Iodine

DOI: 10.4236/jbm.2026.147002

18 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2026.147002
https://doi.org/10.1089/thy.2023.0152
https://doi.org/10.1089/thy.2022.0600
https://www.chinagp.net/CN/Y2026/V29/I14/1939
https://doi.org/10.1016/j.tjog.2019.09.005

X. Zhou et al.

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

Deficiency: A Population-Based Cross-Sectional Study. ZThyroid®, 30, 262-269.
https://doi.org/10.1089/thy.2019.0047

Zhou, J., Duan, H., Wu, B., et al (2021) Risk Factors for Isolated Hypothyroxinemia
in the Second Trimester in Quanzhou. Chinese Journal of Clinical Obstetrics and
Gynecology, 22, 538-539. (In Chinese)

Xiao, Y., Sun, H., Li, C., Li, Y., Peng, S., Fan, C,, et al (2018) Effect of Iodine Nutrition
on Pregnancy Outcomes in an Iodine-Sufficient Area in China. Biological Trace Ele-
ment Research, 182, 231-237. https://doi.org/10.1007/s12011-017-1101-4

Yu, X., Shan, Z., Li, C., Mao, J., Wang, W., Xie, X,, et al (2015) Iron Deficiency, an
Independent Risk Factor for Isolated Hypothyroxinemia in Pregnant and Nonpreg-

nant Women of Childbearing Age in China. The Journal of Clinical Endocrinology
& Metabolism, 100, 1594-1601. https://doi.org/10.1210/jc.2014-3887

Moreno-Reyes, R., Corvilain, B., Daelemans, C., Wolff, F., Fuentes Peiia, C. and
Vandevijvere, S. (2021) Iron Deficiency Is a Risk Factor for Thyroid Dysfunction dur-
ing Pregnancy: A Population-Based Study in Belgium. 7hyroid* 31, 1868-1877.
https://doi.org/10.1089/thy.2021.0286

Rosario, P.W., Oliveira, L.F.F. and Calsolari, M.R. (2018) Maternal Hypothyrox-
inemia in the First Trimester of Gestation and Association with Obstetric and Neo-
natal Outcomes and Iron Deficiency: A Prospective Brazilian Study. Archives of En-
docrinology and Metabolism, 62, 332-336.
https://doi.org/10.20945/2359-3997000000043

Parsaei, M., Dashtkoohi, M., Amirkhalili, E., Chashmyazdan, M., Korevaar, T.L.M.
and Nazeri, P. (2025) Association of Iron Status Indicators with Thyroid Hormone
Concentrations during Pregnancy: A Systematic Review and Meta-Analysis. Fron-
tiers in Endocrinology, 16, Article ID: 1533169.
https://doi.org/10.3389/fendo.2025.1533169

Liu, Y., Li, G, Guo, N, Liu, X., Huang, S. and Du, Q. (2022) Association between
Maternal Characteristics and the Risk of Isolated Maternal Hypothyroxinemia. Fron-
tiers in Endocrinology, 13, Article ID: 843324.
https://doi.org/10.3389/fendo.2022.843324

Zhang, B, Xi, S., Zhan, Z., Zhang, Y., Lu, F. and Yuan, X. (2025) Maternal Obesity
and the Incidence of Large-for-Gestational-Age Newborns in Isolated Hypothyrox-
inemia Pregnancies: A Comparative Cohort Study. Reproductive Biology and Endo-
crinology, 23, Article No. 60. https://doi.org/10.1186/s12958-025-01394-z

Chan, S., Marsh, M.S., Gilbert, J., Boelaert, K., Evans, C. and Dhillon-Smith, R. (2025)
Management of Thyroid Disorders in Pregnancy. BJOG: An International Journal of
Obstetrics & Gynaecology; 132, el61. https://doi.org/10.1111/1471-0528.18088

Zhou, Y., Huang, Z., Ren, J., Liu, C,, Yu, T., Wu, W,, et al (2025) Development and
Validation of a Prediction Nomogram for Adverse Pregnancy Outcomes among Ur-

ban Chinese Women with Hypothyroxinemia during Early Pregnancy. BMC Preg-
nancy and Childbirth, 25, Article No. 821.
https://doi.org/10.1186/s12884-025-07931-3

Tian, Q., Wang, H. and Hong, T. (2023) Interpretation of the 2022 Chinese Guideline
for the Prevention and Management of Thyroid Diseases during Pregnancy and the
Perinatal Period. Chinese Journal of Practical Internal Medicine, 43, 893-897. (In
Chinese)

Andersson, M., de Benoist, B., Delange, F. and Zupan, J. (2007) Prevention and Con-

trol of Todine Deficiency in Pregnant and Lactating Women and in Children Less
than 2-Years-Old: Conclusions and Recommendations of the Technical Consulta-

DOI: 10.4236/jbm.2026.147002

19 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2026.147002
https://doi.org/10.1089/thy.2019.0047
https://doi.org/10.1007/s12011-017-1101-4
https://doi.org/10.1210/jc.2014-3887
https://doi.org/10.1089/thy.2021.0286
https://doi.org/10.20945/2359-3997000000043
https://doi.org/10.3389/fendo.2025.1533169
https://doi.org/10.3389/fendo.2022.843324
https://doi.org/10.1186/s12958-025-01394-z
https://doi.org/10.1111/1471-0528.18088
https://doi.org/10.1186/s12884-025-07931-3

X. Zhou et al.

(21]

(22]

(23]

(24]

(25]

[26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

tion. Public Health Nutrition, 10, 1606-1611.
https://doi.org/10.1017/s1368980007361004

Fatima, N., Yaqoob, S., Rana, L., Imtiaz, A., Igbal, M.]., Bashir, Z., et al. (2025) Micro-
nutrient Sufficiency in Mothers and Babies: Management of Deficiencies While Avoid-
ing Overload during Pregnancy. Frontiers in Nutrition, 12, Article ID: 1476672.
https://doi.org/10.3389/fnut.2025.1476672

Engidaw, M.T., Lee, P., Fekadu, G., Mondal, P. and Ahmed, F. (2025) Effect of Nu-
trition Education during Pregnancy on Iron-Folic Acid Supplementation Compli-

ance and Anemia in Low- and Middle-Income Countries: A Systematic Review and
Meta-Analysis. Nutrition Reviews, 83, e1472-e1487.
https://doi.org/10.1093/nutrit/nuael70

Ubom, A.E., Begum, F., Ramasauskaite, D., Nieto-Calvache, A.]., Oguttu, M., Nunes,
L., et al. (2025) FIGO Good Practice Recommendations on Anemia in Pregnancy, to
Reduce the Incidence and Impact of Postpartum Hemorrhage (PPH). International
Journal of Gynecology & Obstetrics, 171, 993-1007.
https://doi.org/10.1002/ijgo.70529

Lazarus, J.H., Bestwick, J.P., Channon, S., Paradice, R., Maina, A., Rees, R., ef al.
(2012) Antenatal Thyroid Screening and Childhood Cognitive Function. New Eng-
land Journal of Medicine, 366, 493-501. https://doi.org/10.1056/nejmoal106104

Casey, B.M., Thom, E.A., Peaceman, A.M., Varner, M.W., Sorokin, Y., Hirtz, D.G.,
et al. (2017) Treatment of Subclinical Hypothyroidism or Hypothyroxinemia in Preg-
nancy. New England Journal of Medicine, 376, 815-825.
https://doi.org/10.1056/nejmoal 606205

Liu, D., Xu, Y., Li, J., Tian, X., Hu, L., Sun, Z., et al (2025) Effect of Levothyroxine
Treatment on Serum Lipids and Pregnancy Outcomes in Pregnant Women with Iso-
lated Hypothyroxinemia. Scientific Reports, 15, Article 11601.
https://doi.org/10.1038/s41598-024-84866-3

Li, P, Ru, X,, Teng, Y., Han, Y., Liu, Z., Tao, F., et al (2023) Interaction between
Isolated Maternal Hypothyroxinemia and Pregnancy-Related Anxiety on Preschooler’s
Internalizing and Externalizing Problems: A Birth Cohort Study. Psychoneuroendocri-
nology, 152, Article 106102. https://doi.org/10.1016/j.psyneuen.2023.106102

Liu, Y., He, B. and Ma, Y. (2024) Effects of IKAP Model-Based Nursing Combined
with Positive Psychological Intervention on Disease Control and Illness Perception

in Pregnant Women with Hypothyroidism. Clinical Research and Practice, 9, 150-
153. (In Chinese)

Qiu, J. and Huang, C. (2024) Intervention Effect of Group Prenatal Care in Pregnant
Women with Gestational Diabetes Mellitus Complicated by Subclinical Hypothy-
roidism. Chinese Journal of Family Planning, 32, 2349-2352. (In Chinese)

Xu, X, Ji, Y. and Ma, Y. (2024) Effects of Midwife-Led Antenatal Group Health Man-
agement on Childbirth Confidence and Delivery Outcomes in Pregnant Women with
Hypothyroidism. Clinical Research and Practice, 9, 141-144.
https://d.wanfangdata.com.cn/periodical/lcyxyjysj202419036

Liu, J. and Jiang, C. (2024) Effects of Peer Support on Well-Being and Postpartum
Depression in Pregnant Women with Hypothyroidism. China Medical Herald, 21,
177-179. https://d.wanfangdata.com.cn/periodical/yycyzx202415053

Epp;, R., Malcolm, J., Jolin-Dahel, K., Clermont, M. and Keely, E. (2021) Postpartum
Thyroiditis. BMJ; 372, n495. https://doi.org/10.1136/bmj.n495

Han, X., Wang, D. and Li, L. (2025) Application Effect of a Six-in-One Cooperative
Nursing Model in Patients with Pregnancy Complicated by Hyperthyroidism. Jour-

DOI: 10.4236/jbm.2026.147002

20 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2026.147002
https://doi.org/10.1017/s1368980007361004
https://doi.org/10.3389/fnut.2025.1476672
https://doi.org/10.1093/nutrit/nuae170
https://doi.org/10.1002/ijgo.70529
https://doi.org/10.1056/nejmoa1106104
https://doi.org/10.1056/nejmoa1606205
https://doi.org/10.1038/s41598-024-84866-3
https://doi.org/10.1016/j.psyneuen.2023.106102
https://d.wanfangdata.com.cn/periodical/lcyxyjysj202419036
https://d.wanfangdata.com.cn/periodical/yycyzx202415053
https://doi.org/10.1136/bmj.n495

X. Zhou et al.

(34]

(35]

(36]

(37]

(38]

nal of Clinical Research, 42, 1081-1083. (In Chinese)

Neha, Ansari, Z., Kamal, P., Sonker, P., Sharma, N., Kalani, A., et al. (2026) Diagnosis
and Management of Thyroid Dysfunction in Postpartum Women: A Narrative Re-
view. Current Women's Health Reviews, 22, 14-29.
https://doi.org/10.2174/0115734048396478250930172755

Mahdavi, N., Safdari, R., Behforouz, A. and Ramezanghorbani, N. (2025) A Novel
Approach for Self-Care in Pregnant Women with Hypothyroidism: Mobile-Based
Development and Insights. Health Science Reports, 8, €70679.
https://doi.org/10.1002/hsr2.70679

Overdijkink, S.B., Velu, A.V., Rosman, A.N., van Beukering, M.D., Kok, M. and Stee-
gers-Theunissen, R.P. (2018) The Usability and Effectiveness of Mobile Health Tech-
nology-Based Lifestyle and Medical Intervention Apps Supporting Health Care dur-
ing Pregnancy: Systematic Review. JMIR mHealth and uHealth, 6, e109.
https://doi.org/10.2196/mhealth.8834

Stagnaro-Green, A., Abalovich, M., Alexander, E., Azizi, F., Mestman, J., et al. (2011)
Guidelines of the American Thyroid Association for the Diagnosis and Management
of Thyroid Disease during Pregnancy and Postpartum. 7hyroid, 21, 1081-1125.
https://doi.org/10.1089/thy.2011.0087

Zhuo, L., Wang, Z., Yang, Y., Liu, Z., Wang, S. and Song, Y. (2023) Obstetric and
Offspring Outcomes in Isolated Maternal Hypothyroxinaemia: A Systematic Review

and Meta-Analysis. Journal of Endocrinological Investigation, 46, 1087-1101.
https://doi.org/10.1007/s40618-022-01967-4

DOI: 10.4236/jbm.2026.147002

21 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2026.147002
https://doi.org/10.2174/0115734048396478250930172755
https://doi.org/10.1002/hsr2.70679
https://doi.org/10.2196/mhealth.8834
https://doi.org/10.1089/thy.2011.0087
https://doi.org/10.1007/s40618-022-01967-4

	Research Progress in Nursing Interventions for Isolated Maternal Hypothyroxinemia during Pregnancy
	Abstract
	Keywords
	1. Introduction
	2. Main Etiologies of Isolated Maternal Hypothyroxinemia during Pregnancy
	2.1. Iodine Abnormalities
	2.2. Iron Deficiency
	2.3. Other Risk Factors

	3. Current Status of Nursing Interventions for Isolated Maternal Hypothyroxinemia during Pregnancy
	3.1. Early Screening and Identification
	3.2. Health Education and Lifestyle Intervention
	3.3. Medication-Related Nursing Care
	3.4. Psychological Nursing Care
	3.5. Postpartum Care and Follow-Up
	3.6. Multidisciplinary Collaboration and Continuing Care
	3.7. Digital and Intelligent Nursing

	4. Limitations
	5. Summary and Perspectives
	Conflicts of Interest
	References

