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Abstract
Purpose Hypoparathyroidism is a rare endocrine disorder
for which replacement therapy of the missing parathyroid
hormone is not the standard therapeutic option. Current
standard treatment consists of calcium and vitamin D sup-
plementation. The intake of calcium and vitamin D sup-
plementation can lead to complications and therefore might
negatively influence patients’ quality of life.
Methods A systematic literature review was performed to
assess the current knowledge on the influence of hypopar-
athyroidism on patients’ quality of life. The literature search
was conducted in PubMed and Web of Science; all relevant
literature published by August 24, 2016, was included.
Results In total 372 records were found. After title and
abstract screening, 14 studies remained for a full-text
screening. The full-text screening resulted in five studies
which were included into the systematic review. Comparing
the results with a norm-based reference population, three
studies reported lower SF-36 scores for hypoparathyroidism
patients. Two studies showed a reduced quality of life in

hypoparathyroidism patients when their results were com-
pared to control populations.
Conclusion Most hypoparathyroidism patients receiving
standard treatment show stable calcium and vitamin D
levels. However, hypoparathyroidism patients still report
reduced quality of life and experience physical, mental, and
emotional symptoms. Therefore, it is assumed that the lack
of parathyroid hormone directly influences the patients’
quality of life. This review indicates that patients with
hypoparathyroidism have a reduced quality of life in com-
parison to norm-based populations or matched controls.
Further studies are required to quantify the effect of hypo-
parathyroidism on patients’ quality of life using disease-
specific questionnaires and controlling for the co-
morbidities and etiologies of the patients.

Keywords Hypoparathyroidism ● Standard treatment ●

Quality of life, well-being ● Systematic review

Introduction

Hypoparathyroidism (HPT) is an orphan endocrine disorder
defined by hypocalcaemia and often hyperphosphatemia
due to absent or low levels of parathyroid hormone (PTH).
Frequent causes of HPT are surgical complications, genetic
defects, or autoimmune disorders [1]. Thyroid surgery is the
most common cause of HPT due to removal of the para-
thyroid glands or damage to them, in particular to glands’
blood supply [2, 3].

Little is known about HPT prevalence in the general
population. A Danish registry study found a prevalence of
24 cases of HPT per 100,000 inhabitants, with 22 per
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100,000 attributed to surgery and 2 per 100,000 occurring
for non-surgical reasons [4, 5]. Other registry studies found
a prevalence of 37 per 100,000 in the United States and 9.4
per 100,000 in Norway [6, 7]. Arlt et al. expect 500–1000
new postsurgical HPT patients per year in Germany [8].

HPT is the only endocrine disorder where replacing the
missing hormone is not the standard therapeutic option.
Studies evaluating the efficiency of synthetic PTH are
currently underway, but therapies using PTH have only
been approved for patients whose hypocalcemia can not be
treated with calcium supplementation or active forms of
vitamin D [9]. The current treatment consists of calcium and
vitamin D supplementation, usually lifelong, with regular
monitoring. However, the intake of calcium and vitamin D
supplementation does not restore the physiological calcium/
phosphorus homeostasis, and it is also associated with long-
term complications like soft-tissue calcifications, kidney
stones, nephrocalcinosis, and renal failure [1, 4]. In addition
to these long-term complications, hypoparathyroid patients
often report short-term complications like brain fog, tingling
in the fingers, tetanies, and various other physical, cogni-
tive, or emotional symptoms [10]. All those factors seem to
have a negative impact on the patients’ quality of life
(QOL).

Only a few studies, however, have analyzed the impact
of HPT on patients’ QOL so far. The aim of this systematic
review is to provide a current overview regarding the effects
of HPT on QOL in patients receiving standard therapy with
calcium and vitamin D supplementation.

Methods

Search strategy

An electronic literature search with the search engines
Pubmed and Web of Science was performed. The search
strategy consisted of the terms “hypoparathyroidism” or
“hypocalcemia” or “hypocalcaemia” in combination with the
terms “quality of life” or “qol” or “well-being”. The reference
lists of all selected publications were checked for any other
relevant publications. Due to the rarity of the disease, no
further search restrictions were applied. The search was
performed on August 24, 2016.

Eligibility criteria

Studies had to meet the following inclusion criteria: (a)
adult patients with a diagnosis of HPT for more than
6 months, (b) patients needed to be on the current standard
treatment consisting of calcium and/or vitamin D supple-
mentation, (c) QOL had to be measured with a validated
instrument, and (d) QOL outcome measure needed to be

compared to a reference population or controls. Exclusion
criteria were: (a) pediatric patients, (b) patients with
untreated HPT, (c) case reports, (d) and review papers.

Manuscript screening and data abstraction

The full texts for all eligible studies were acquired and
reviewed. Extracted data was stored in an electronic file
including: authors, year of publication, journal name, study
design, sample population, reference population, and QOL
instruments used. For intervention studies, only QOL data
at baseline was extracted for reviewing the impact on QOL
in patients receiving standard treatment.

Quality assessment

The quality assessment of the studies was conducted using
the Newcastle–Ottawa Quality Assessment Scale adapted
for cross-sectional studies proposed by Herzog et al. [11].
This assessment allows a scoring of the quality of cross
sectional studies with a total sum of up to ten stars with ten
stars reporting best quality. The results of the quality
assessment can be found in Table 1. Even though two
studies were not cross-sectional in their original design,
they were assessed like cross-sectional studies because only
baseline data were examined. Low quality of a study was
not considered an exclusion criterion.

Results

Study selection

From the electronic literature search, 372 records were
found. After title and abstract screening, 14 publications for
full text screening remained. No additional records were
found using hand search or reference screening.

Of the 14 studies, two were case reports, one study had
no QOL comparison, three studies had not used validated
QOL tools, and three studies presented only follow up
information on populations that had already been published
elsewhere, leaving five studies for the systematic review
(Fig. 1).

Definition of HPT

Four of the studies gave detailed information regarding the
definition of HPT used in their study. Arlt et al. [8] only
stated that patients had an established diagnose of HPT
without giving diagnostic criteria. The other four studies all
defined HPT as low PTH levels in combination with
hypocalcemia or inappropriately low calcium levels.
Regarding the duration of the disease Cusano et al. [12]
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used a 2 year time frame for defining chronic HPT while the
other three studies [7, 13, 14] defined 1 year as acceptable
disease duration for the chronic state of HPT.

QOL in patients with HPT receiving standard treatment

Five studies were found that evaluated the impact of HPT
on the patients’ QOL while receiving standard treatment
with calcium and vitamin D supplementation (Table 2).

Of the five studies identified, three studies compared the
QOL of HPT patients to a reference population.

Cusano et al. [12] describe the results of an open-label
uncontrolled trial of the effect of PTH (1–84) on QOL in
HPT patients. The study used the Rand 36 Item Health
Survey (SF-36) SF-36 for the evaluation of baseline QOL of
HPT patients. 54 individuals with chronic HPT for at least 2
years were included. Twenty-seven of whom had post-
surgical HPT, 26 autoimmune HPT, and one had HPT due
to DiGeorge syndrome. QOL was measured at baseline and
compared with norm data from the United States. Patients
with HPT scored significantly worse in all eight domains of
the SF-36, with scores for physical functioning (PF) (66 ±
30), role-physical (RP) (46 ± 50), bodily pain (BP) (43±
30), general health (GH) (47 ± 30), vitality (VT) (33 ± 30),
social functioning (SF) (60± 40), role-emotional (RE) (53
± 60), and mental health (MH) (58± 20). Sikjaer et al. [13]
performed a randomized controlled trial evaluating the
effect of PTH (1–84) on QOL in patients with HPT usingT
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the SF-36 and the WHO-5 Well-Being Index Survey
(WHO-5). They compared the patients’ data with those of
the United States general population. 62 patients with
chronic HPT were included, of whom 58 were postsurgical
and 4 idiopathic. The patients’ QOL was significantly
reduced in seven of the eight SF-36 domains, namely in PF
(45.3 ± 9.2), RP (42.6 ± 11.7), BP (43.8 ± 10.9), GH (42.5
± 10.6), VT (43.9 ± 11.9), RE (45.3 ± 11.2), and SF (47.3
± 9.9, p< 0.05 for all), compared to a general US popula-
tion with a mean score of 50 and standard deviation of 10
[15]. The physical component score (PCS) (42.8 ± 10.7,
p< 0.001) was significantly reduced in HPT patients com-
pared to the general population, but the mental component
score (48.4 ± 10.1, p= 0.21) did not differ. In the WHO-5,
six patients had a score indicating depression and 14 had
scores indicating poor well-being, while the rest had no
signs of decreased well-being [13]. The largest study eval-
uating the effect of HPT on QOL to date is a cross-sectional
Norwegian study by Astor et al. [7] with 283 respondents.
Patients’ QOL was compared to a Norwegian reference
population, matched for age and sex, using the SF-36.
Emotional well-being was measured using the Hospital
Anxiety and Depression scale (HADS) [16]. HPT patients
scored worse in all eight SF-36 domains than the reference
population for PF (74.2 ± 24.6 vs. 87.2± 18.7), RP (44.9 ±
43.8 vs. 77.9± 35.8), BP (58.1 ± 26.9 vs. 75.1± 26), GH
(50.7 ± 27.2 vs. 76.8± 22), VT (42.2 ± 22.9 vs. 60.0±
20.8), SF (68.5 ± 27.3 vs. 85.5± 22.2), RE (65.1 ± 42.5 vs.
81.6± 32.4), and MH (70.5 ± 19.5 vs. 78.8± 16.5, p< 0.05
for all). HPT patients also had significantly increased
anxiety (6.5 ± 4.4 vs. 4.2± 3.3) and depression (4.8 ± 4.1
vs. 3.4± 3.0), measured with the HADS, in comparison to
the normative population. Surgical patients had worse QOL
and emotional well-being than the non-surgical HPT
patients. SF-36 scores for the RP (39.2 ± 43.1 vs. 58.6±
43.7, p= 0.002), BP (55.3 ± 26 vs. 63.8± 27.7, p= 0.03),
and VT (40 ± 22.6 vs. 46.4± 23.3, p= 0.04) domains were
decreased, and the depression (5.2± 4.0 vs. 4.0± 4.3) score
of the HADS was increased.

Two studies used matched controls for investigating the
impact of HPT on QOL. One study explored the impact of
HPT on QOL using a cross-sectional design accounting for
HPT but also hypothyroidism [14]. The study enrolled
66 subjects from three different groups, each with 22 indi-
viduals. The first group included patients with postsurgical
HPT and well-substituted hypothyroidism. The second
group included postsurgical patients without HPT and with
well-substituted hypothyroidism. The third group included
healthy controls with intact thyroid and parathyroid func-
tion. All groups were matched on gender and age. In
addition, group 1 was matched with group 2 for the time
interval between thyroid surgery and the survey. Compared
to the healthy controls, patients with HPT had significantlyT
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decreased SF-36 scores in seven domains except the RE
domain, and they had a lower PCS. In comparison to
patients without HPT (group 2), patients with HPT had
significantly decreased PF and RP, and the PCS was worse
as well. In the WHO-5 well-being index, HPT patients, and
patients with hypothyroidism scored significantly worse
than the healthy control group. No differences were found
between the HPT group and the hypothyroid patients for the
WHO-5. These results did not change after adjusting for
body weight, thyroid-stimulating hormone (TSH) levels,
ionized calcium, 25 OH-vitamin D, and estimated glo-
merular filtration rate [14].

Arlt et al. [8] compared the QOL of 25 female HPT
patients with a history of goiter surgery or hyperparathyr-
oidism with 25 controls with normal parathyroid function
matched for sex, age, subtotal thyroidectomy, and time
since surgery using the Symptom Checklist 90, revised
version (SCL-90-R), a list of complaints developed by
Zerssen (B-L Zerssen), and the short form of the Giessen
Complaint List (GBB-24). The SCL-90-R screens for psy-
chological problems, the GBB-24 assesses physical symp-
toms and the B-L Zerssen is used to measure general well-
being. In all three questionnaires, higher scores indicate an
impairment in well-being.

Using the SCL-90-R, patients with HPT in comparison to
controls had higher subscale scores for somatization (1.02
± 0.69 vs. 0.65± 0.40, p= 0.023), depression (0.7 ± 0.46
vs. 0.42± 0.46, p= 0.037), anxiety (0.76 ± 0.12 vs. 0.33±
0.35, p= 0.003), hostility (0.44± 0.35 vs. 0.18± 0.23,
p= 0.004), psychotic tendencies (0.28 ± 0.28 vs. 0.11±
0.2, p= 0.023), and global severity index (GSI) (0.67 ±
0.38 vs. 0.44± 0.36, p= 0.034). Additionally, standard
T-scores showed pathologically elevated scores for HPT
patients for anxiety, phobic anxiety, somatization, and GSI.
In the GBB-24, HPT patients scored higher than the con-
trols in exhaustion tendency (8.9 ± 5.6 vs. 5.6± 4.9,
p= 0.027), pain in the limbs (10.1 ± 6.3 vs. 6.9± 4.4,
p= 0.039), heart complaints (6.8 ± 5.2 vs. 3.8± 3.1,
p= 0.021), and global score of discomfort (30.0± 17.5 vs.
18.9± 11.6, p= 0.11). The results from the B-L Zerssen
support the finding that HPT patients have a higher global
score (29.6± 14 vs. 18.7± 9.5, p= 0.002) than the controls.

Discussion

Patients with HPT receiving standard treatment show an
impaired QOL compared to the general population and
compared to other patients. Three studies found reduced
QOL in comparison to a general population and two studies
in comparison to matched patient controls.

In comparison to patients with other diseases, HPT
patients have QOL scores similar to patients with chronic

heart disease or diabetes. Postsurgical HPT patients have
lower SF-36 scores than Norwegian patients with Addison’s
disease in six of eight SF-36 domains or congenital adrenal
hyperplasia in five out of eight SF-36 domains [17, 18].

Despite being on stable calcium and vitamin D supple-
mentation, many HPT patients still experience physical,
mental, or emotional symptoms on a regular basis [19]. This
may indicate that it is not the disturbed calcium homeostasis
but rather PTH deficiency that directly impairs QOL. PTH
receptors have been found in several brain regions and the
central nervous system [20, 21]. Missing PTH in these
regions of the body might influence the regulation of fear
and anxiety and might have an impact on the QOL domains
related to mental health. Additionally, PTH receptors have
been found in muscle cells where a lack of PTH might be
the reason for physical symptoms and reduced QOL in
physical domains [22, 23].

Studies exploring PTH replacement therapy have shown
promising results in reducing symptoms and increasing the
QOL of patients with HPT. However, not only medical
conditions of HPT affect the patients’ QOL [24, 25]. A large
web-based survey of 374 HPT patients revealed that
healthcare providers often do not clearly understand the
problems associated with HPT and that HPT patients feel
that their condition is not fully understood and that they are
lacking support [19]. Cho et al. showed that there is a dif-
ference in the perception of HPT on QOL between surgeons
and postoperative HPT patients [26]. This information and
empathy gap might have an additional negative impact on
the patients’ well-being and therefore negatively impact
their QOL.

Controversially discussed is the influence of daily med-
ication on QOL. While studies have shown that the long-
term intake of calcium and vitamin D might result in
complications like soft-tissue calcifications, kidney stones,
and nephrocalcinosis, it is not clear whether the chronic
intake of medications as such and the constant monitoring
might explain a negative impact on QOL [1]. In the
PARADOX study, patients reported discomfort due to the
constant monitoring. In contrast, other studies have shown
no impairment of well-being in patients with more complex
medication regimens [19, 27]. HPT seems to have a severe
impact on QOL in various fields, but the exact impact of
HPT on QOL is hard to quantify due to the small numbers
of studies and the differences in the studies.

Only two of the studies investigated the influence of TSH
levels and thyroid hormone replacement therapy on QOL
[7, 14]. In the Astor study [7], TSH levels were normal,
while in the Sikjear [14] study TSH levels of HPT patients
were lower compared to the controls und to the well-
substituted hypothyroid patients. The authors assumed that
HPT patients received higher doses of levothyroxine
because they reported complaints more often. As a

18 Endocrine (2017) 58:14–20



consequence, their physicians might have tried to relive
their symptoms by increasing the T4.

Regarding the effect of TSH supplementation on QOL,
evidence is inconsistent [28, 29]. However, the possible
impact of TSH supplementation on QOL should be kept in
mind and evaluated in further studies.

Another aspect which needs careful consideration when
evaluating the impact of postsurgical HPT are the different
etiologies of the patients involved. Studies have shown that
thyroid cancer itself has a negative impact on QOL and
therefore needs to be considered as an aspect influencing
postsurgical HPT patients separately from the HPT [30, 31].
Sikjaer et al. [14] reported that 23% of the patients in the
postsurgical HPT group had a diagnosis of cancer compared
to only 9% in the postsurgical hypothyroid group. Even
though all cancers were diagnosed at least 5 years before the
study, it can not be excluded that the malignant disease
itself might have an impact on the patients’ QOL [14]. A
second study reported that 20% of the study population
underwent surgery due to thyroid cancer, but they found
that etiology had no correlation with QOL [13]. In two
studies, no differentiation of the surgical cause was made. It
can therefore not be concluded whether QOL is reduced due
to the malignant disease itself or to HPT.

All questionnaires used were validated, but all of them
were unspecific regarding HPT and thyroid diseases. As a
consequence, important QOL issues relevant for HPT might
have been overlooked. To our knowledge, no HPT-specific
questionnaire has been designed and validated to date.

Most patients with HPT receiving standard treatment
have calcium and vitamin D levels within the recommended
ranges. However, HPT patients still report a reduced QOL
in comparison to the general population and matched con-
trols. It has been shown that it is not only the lack of cal-
cium that influences the patients QOL, but that PTH levels
also seem to have a direct influence in QOL in HPT
patients. To date, all studies investigating the effect of HPT
on patients’ QOL have used generic questionnaires which
do not cover all symptoms and unmet needs of HPT
patients. Therefore, further studies are required that quantify
the effect of HPT on patients’ QOL using disease-specific
questionnaires regarding etiology and other related factors
like TSH levels and co-morbidities. Additionally, further
studies need to be conducted that examine the effect of PTH
treatment, in particular longitudinal studies. To help patients
cope with their disease, more information and disease
education regarding HPT must be made available to phy-
sicians and other health care providers.
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