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Comparison of Weight Changes in Patients Treated with
Different Antidepressants: Clinical Experiences
in Taiwanese Patients
Jian-An Su, MD; Hin-Yeung Tsang, MD, PhD
Background: Psychiatric patients are more likely to gain weight when prescribed antipsychotics or antidepressants. Studies on these issues in Taiwan are scarce. This
study compared weight changes in patients treated with NaSSA
(Noradrenergic and Specific Serotonergic Antidepressant) and SSRIs
(Selective Serotonin Reuptake Inhibitors), and investigated possible associated factors.
Methods:
An observational, non-randomized study was conducted on all patients diagnosed with depression attending the out-patient’s clinic at a general hospital.
Patients treated with NaSSA or SSRIs were monitored for 24 weeks.
Results:
Forty-Seven patients (27 patients on NaSSA and 20 on SSRIs) completed the
study. Patients taking NaSSA gained an average of 1.87 kg (SD: 4.14, median: 1.0, range: -3.5 to 11.0) at the end of the study, compared to 1.83 kg (SD:
3.78; median: 1.5, range: -7.0 to 8.0) for the SSRIs group. No statistically
significant difference existed between the two groups. However, patients
who had never previously been treated with either SSRIs or NaSSA exhibited significantly greater weight gain (4.84 kg, SD: 3.20, median: 4.75, range:
0 to 11.0) than those who had previously been treated (-0.78 kg, SD: 2.36,
median: -0.5, range: -7.0 to 3.5). Low initial body mass index and concomitant medications also seemed to be linked to weight gain.
Conclusion: Significant weight gain occurred in those patients who had not been previously treated with NaSSA or SSRIs. Patients should be informed of this possibility before initiating treatment, especially those with low body mass
index and those prescribed co-medications. Furthermore, the treatment program should include weight monitoring, nutritional assessment and counseling.
(Chang Gung Med J 2006;29:154-61)
Key words: Antidepressant, NaSSA, SSRIs, body weight.

P

sychiatric patients are more likely to gain weight
when taking psychotropic agents.(1,2) Weight gain
following medication may in turn influence drug

compliance even given a favorable clinical
response.(3-5) More importantly, significant weight
gain may contribute to metabolic syndrome, which
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in turn may cause severe medical problems and high
mortality.(5,6)
Amongst psychotropic agents, second generation antipsychotics and mood stabilizers have been
reported to lead to significant weight gain during
treatment. (3) Antidepressants also have the same
effect though only a handful of studies have focused
on this issue.
Selective serotonergic reuptake inhibitors
(SSRIs) were first marketed in the late 1980s. SSRIs
rapidly replaced traditional tricyclic antidepressants
(TCA) because of their favorable side effect profile(79)
and soon became the most common regimens for
treating depression.(10) Studies focusing on weight
change associated with SSRIs claimed that SSRIs
were “weight neutral”, meaning that they do not
affect body weight during treatment.(11) However,
subsequently developed SSRIs, such as paroxetine,
were found to significantly promote weight gain.(12,13)
The mechanisms involved in these weight changes
are still being debated and their pathophysiology
continues to be studied.(11)
Mirtazapine, which has been licensed for treating depression in Taiwan since late 2001, has a different mechanism than SSRIs. Mirtazapine enhances
noradrenergic and serotonergic transmission
blockading presynaptic α2 hetero- and auto-receptors.(14) It is suggested that the blockade of H1 receptor, which may increase appetite, is associated with
weight gain.
Masand (2001) assessed the relative risk of
weight gain between main classes of antidepressants.(15) The analytical results demonstrated that mirtazapine has the highest risk of causing weight gain,
followed by TCAs and SSRIs. Studies of weight gain
in patients taking mirtazapine proved controversial.
Krasus et al. (2002) reported that their patients had a
mean weight gain of 2.4 kg following four weeks of
treatment.(16) Another long-term study demonstrated
that patients gained 2.5 kg in an open label study
lasting 8-12 weeks, after which all of the subjects
entered a double blind study lasting 40 weeks. At the
end of the study, body weight gain was 1.4 kg.(17)
Moreover, a placebo controlled trial (study period:
six weeks) reported no significant difference
between mirtazapine and amitriptyline (a TCA) but
found that both drugs were associated with greater
weight gain than the placebo group. (18) Weight
changes associated with the use of SSRIs to treat
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depression have not been investigated as much.(19)
Michelson et al. (2000) reported that patients exhibited reduced body weight only during the initial four
weeks of fluoxetine treatment, and subsequently
gained an average of around 3 kg following 50
weeks of treatment.(10) They concluded that no significant difference existed between the fluoxetine and
placebo groups. However, different SSRIs appear to
impact weight change differently. Fava et al. (2000)
reported that paroxetine was associated with more
significant weight gain (approximately 3.6%) compared to the baseline. Additionally, the percentage of
significant weight gain (defined as having more than
7% weight gain following treatment) was also higher
for paroxetine (25.5%) than fluoxetine (6.8%) and
sertraline (4.2%).(12) In contrast, an average weight
decrease of 0.2 kg occurred following six weeks in
the paroxetine-treated group, while weight gain of
1.1 kg occurred in the mirtazapine-treated group.(20)
An independent investigation also found only minimal weight gain in mirtazapine-treated patients
(mean: 0.8 kg, SD: 2.7) and slight weight loss in fluoxetine-treated patients (mean: -0.4 kg, SD: 2.1).(21)
Weight changes in patients taking antidepressants have not been fully investigated in Taiwan. To
our knowledge, only one previous case report exists
regarding mirtazapine-induced weight gain. (22)
Consequently, an urgent need exists for clinical studies on patients treated with antidepressants, particularly mirtazapine and SSRIs. The aims of this study
included (1) comparing weight changes between
patients treated with mirtazapine, a Noradrenergic
and Specific Serotonergic Antidepressant (NaSSA)
and SSRIs, (2) investigating possible factors associated with weight changes during the treatment period, and (3) detecting differences between those previously treated and not previously treated with antidepressants (either SSRIs or mirtazapine).

METHODS
This observational, non-randomized study was
conducted between 2004 and 2005. All patients were
diagnosed (by one senior psychiatrist and according
to DSM-IV) with depressive disorders (including
major depressive disorder, dysthymic disorder, bipolar depression, adjustment disorder with depressive
mood, depressive disorder due to general medical
condition and depressive disorder NOS) and were
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treated in the out-patient’s department of a general
hospital. Additional inclusion criteria were that the
subjects had to be at least 18 years old, taking either
SSRIs (including fluoxetine and paroxetine) or an
NaSSA (mirtazapine), and willing to take part and be
regularly followed up for 24 weeks. Exclusion criteria were terminating the treatment prematurely, or
changing the regimen because of side effects or poor
clinical response.
Demographic data and regimen were gathered.
Height was measured initially using physician’s
scales (model KC-21C; Kain-Chung Scale Factory
Co., Tainan, Taiwan). Body weight was measured
using the same apparatus, with subjects wearing light
indoor clothes, at the beginning of the study and on
each follow up visit. Body mass index (BMI) and
weight change were calculated at the baseline and
following 24-weeks of treatment. For patients who
had previous experience of taking antidepressants
before being enrolled in the study, the duration of
previous antidepressant treatment was also recorded.
Paired t-test and independent sample t-test were
applied to continuous variables, while chi-square
tests were used for categorical variables. A p value
of less than 0.05 was considered statistically significant. All statistical analyses were conducted using
SPSS for Windows software (version 10.0).

RESULTS
Forty-seven patients (27 patients taking an
NaSSA and 20 patients taking SSRIs) completed this
observational study. Demographic data, weight, initial BMI and weight change at the baseline and following 24-weeks of treatment are listed in Table 1.
The NaSSA- and SSRI-treated groups did not differ
significantly in terms of gender, age, initial and final
weight, or initial BMI. Weight change in the NaSSAtreated group at the end of treatment was 1.87 kg
(SD: 4.14; median: 1.0, range: -3.5 to 11.0) compared with 1.83 kg (SD: 3.78; median: 1.5, range: 7.0 to 8.0) in the SSRI-treated group. Although slight
weight gain occurred in both groups at the end of the
study, this gain was not statistically significant. Six
patients (22.2%) in the NaSSA-treated group and
five patients (25%) in the SSRI-treated group exhibited a weight gain at the end of the study that exceeding 7% of their body weight.
To determine whether any difference existed
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Table 1. Demographic Data and Weight Changes of NaSSA- and SSRITreated Patients
Characteristic
Gender
Female
Male
Age
Body weight (kg)
At Week0
At Week24
BMI at Week0
BMI at Week24
Weight change (kg)
Weight gain ≥ 7%

NaSSA
N = 27

SSRIs
N = 20

16 (59.3%)
11 (40.7%)
58.6 14.3

10 (50%)
10 (50%)
50.2 10.3

0.528

58.70 9.47
60.69 9.85
23.20 2.40
23.44 3.10
1.87 4.14
22.2% (n = 6)

61.22 14.78
63.05 14.01
23.59 5.18
24.32 4.88
1.83 3.78
25% (n = 5)

0.089
0.148
0.731
0.452
0.624
0.824

p value

0.30

Abbreviations: NaSSA: noradrenergic and specific serotonergic antidepressant; SSRIs: selective serotonin reuptake inhibitors; BMI: body
mass index

between those who had or had not previously
received antidepressants, the subjects were divided
into two groups: “antidepressant naive” group (n =
22) and “previously exposed” group (n = 25).
“Antidepressant naive” referred to those who had
never previously been treated with either NaSSA or
SSRIs, while the term “previously exposed” referred
to those already receiving either NaSSA or SSRIs
when they were enrolled in the study and were simply continuing the same regimen for another 24
weeks. The average duration of taking antidepressants in the previously exposed group was 10.03
months (S.D: 7.60, range: 3 to 33 months). The antidepressant naive group displayed significant weight
gain (4.84 kg, SD: 3.20, median: 4.75, range: 0 to 11)
compared to the previously exposed group (-0.78 kg,
SD: 2.36, median: -0.5, range: -7.0 to 3.5) (Table 2).
Figure 1 illustrates the weight changes in these two
groups of patients: the weight curve of the antidepressant naive group persistently increases to a level
close to that of the previously exposed group at the
end of the study.
Changes in weight between the NaSSA- and
SSRI-treated groups during the study period are
shown in Table 3. All antidepressant naive patients,
regardless of whether or not they were treated with
NaSSA or SSRIs, displayed significant weight gain
(4.89 kg, SD: 3.76 and 4.78 kg, SD: 2.37, respectively). However, in the previously exposed group, slight
weight loss was identified in both the NaSSA- and
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Table 2. Body Weight Changes between “Antidepressant Naive” and
“Previously Exposed” Patients

Numbers
NaSSA
SSRIs
Weight change (kg)
Change (%)

Antidepressant
naive*

Previously
exposed†

p value

22
13
9

25
14
11

0.831

4.84
8.76

3.20
6.13

-0.78
-1.24

2.36
3.28

< 0.01
< 0.01

Abbreviations: NaSSA: noradrenergic and specific serotonergic antidepressant; SSRIs: selective serotonin reuptake inhibitors
* Antidepressant naive: patient not previously treated with NaSSA or
SSRIs before being enrolled in the study
† Previously exposed: patient already taking NaSSA or SSRIs before
being enrolled in the study

SSRI-treated patients (-0.93 kg, SD: 1.94 and -0.59
kg, SD: 2.90, respectively). Within group comparison (week0 versus week24) and between group comparison (NaSSA versus SSRIs) revealed no statistically significant differences.
Subjects who exhibited weight gains exceeding
7% of their initial weight (defined as significant
weight gain) were further analyzed to examine any
association with age, gender, initial BMI, classes of
medication and co-medications. Co-medications
were defined as antipsychotics or mood stabilizers. A
total of 11 patients, all in the antidepressant naive
group, displayed a weight gain at the end of the
study that exceeded 7% of their initial weight (Table
4). Significant weight gain was associated with low
initial BMI and co-medications (Table 4 and Table 5)

Table 3. Weight Changes in “Antidepressant Naive” and “Previously
Exposed” Patients treated with NaSSA and SSRIs
NaSSA
Antidepressant Naive*
N = 13
Weight at Week0 (kg) 54.96 8.47
Weight at Week24 (kg) 59.92 9.88
Weight change (kg)
4.89 3.76
Within group
p < 0.01
Previously Exposed†
N = 14
Weight at Week0 (kg) 62.18 9.28
Weight at Week24 (kg) 61.39 10.15
Weight change (kg)
-0.93 1.94
Within group
p = 0.167

N=9
59.22 17.07
64.00 17.39
4.78 2.37
P < 0.01
N = 11
62.86 13.24
62.27 11.38
-0.59 2.90
p = 0.514

Between group
p = 0.446
p = 0.408
p = 0.941

p = 0.88
p = 0.84
p = 0.73

Abbreviations: NaSSA: noradrenergic and specific serotonergic antidepressant; SSRIs: selective serotonin reuptake inhibitors
* Antidepressant Naive: patient not previously treated with NaSSA or SSRIs
before being enrolled in the study
† Previously Exposed: patient already taking NaSSA or SSRIs before being
enrolled in the study

but not with gender, age or class of antidepressants
(NaSSA or SSRIs).

DISSCUSSION
The results of this study demonstrated that both
NaSSA- and SSRI-treated patients exhibited slight
weight gain following 24 weeks of treatment. This
study found no evidence that patients treated with
SSRIs initially demonstrated weight loss followed by
a larger weight gain during follow-up.(10,13) Weight
gain following treatment with antidepressants may

Fig. 1. Weight change in “antidepressant naive” and “previously exposed” group.
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Table 4. Factors Possibly Related to Significant Weight Gain

Antidepressants
NaSSA
SSRIs
Gender
Male
Female
Age
Initial BMI
Co-medications

Weight gain < 7%

Weight gain > 7%

N = 36

N = 11

21 (58.3%)
15 (41.7%)

6 (54.5%)
5 (45.5%)

p value

0.824

16 (44.4%)
5 (45.5%)
0.953
20 (55.6%)
6 (54.5%)
55.19 12.50
54.36 16.23
0.858
23.99 3.72
21.32 3.40
<0.05
N = 6 (6/36, 16.7%) N = 7 (7/11, 63.6%) <0.05

Abbreviations: NaSSA: noradrenergic and specific serotonergic antidepressant; SSRIs: selective serotonin reuptake inhibitors; BMI: body
mass index
Table 5. Factors Related to Weight Change
Univariate
Factors

OR
(95% C.I)

Antidepressants 0.86 (0.22-3.34)
Gender
1.04 (0.27-4.05)
Age
1.00 (0.95-1.05)
Initial BMI
0.75 (0.57-0.98)
Co-medications 8.75 (1.94-39.57)

p value

Multivariate
Adjusted
OR (95% C.I)

p value

0.824
0.953
0.854
0.038 0.713 (0.52-0.98) 0.035
0.005 13.84 (2.25-85.02) 0.005

Abbreviations: BMI: body mass index; OR: odds ratio; C.I: confidence interval

indicate (1) recovery from depression with associated appetite improvement; or (2) antidepressantinduced weight gain; or (3) patients remaining
depressed but with atypical features and reversed
vegetative signs. Due to these complicated interactions and the study design, the results of this study
are not intended to explain the causal relationship
between antidepressants and weight gain. It is important to clarify that this study was focused on weight
changes following antidepressant medication, something rarely reported in Taiwan.
Certain clinical parameters, such as age, gender,
initial BMI, smoking history, clinical response and
dosage, were found to be related to weight change
following psychopharmacologic treatment. (23-27)
However, the analytical results indicated significant
weight gain in patients with lower initial BMI but no
relationship to age and gender. Other studies also
support this finding.(28-30) The power to predict future
weight gain associated with these parameters
remains controversial.(19) Some studies have found
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evidence that female and young patients were vulnerable to gaining weight when using psychotropic
agents.(18,23,30-33) However, the results of this study did
not support this phenomenon. Another possible
explanation is that the sample size in this study was
too small to exhibit statistically significant differences. Future large-scale studies are required to clarify the relationship between these clinical parameters
and medication-associated weight gain.
Interestingly, significant weight gain occurred in
the subjects who had never previously been treated
with either NaSSA or SSRIs (antidepressant naive
group). A similar finding was also reported by Thase
et al. (2001), who found that patients gained 2.5 kg
during 8 - 12 weeks of treatment with NaSSA reducing to a further weight gain of just 1.4 kg during the
following 40 weeks of observation.(17) Meta-analysis
revealed that most of the weight gain associated with
mirtazapine was experienced during the first four
weeks of treatment.(34) Weight gain appears problematic during the acute phase of treatment with either
NaSSA or SSRIs but not during long-term therapy.
One of explanations for this phenomenon might be
that disturbed appetite, sleep and low mood initially
respond well to antidepressants. In contrast, body
weight in those who had previously been exposed to
either NaSSA or SSRIs had reached a plateau, as the
patients underwent long-term treatment. Additionally, psycho-education regarding the possible hazard of
weight gain might be initiated when the patients’
mood improves, which might help prevent excessive
weight gain. However, no hard evidence exists supporting a “switching point” between continuous
weight gain and plateau in individuals who have
recently started antidepressant therapy. Our study
demonstrated that weight gain may take more than
six months to plateau (Fig. 1).
The U.S Food and Drug Administration (FDA)
defines significant weight gain associated with drug
treatment as a gain exceeding 7% of the original
weight following treatment. Sussman et al. (2001)
found that 17.9% of SSRI-treated patients gained
more than 7% of weight in a pooled analysis. (13)
Significant weight gain was also seen after long-term
treatment with paroxetine, an SSRI (25.5%), and
mirtazapine, an NaSSA (12.7%).(16) This study found
22.2% (6/27) of subjects in the NaSSA-treated group
and 25% (5/20) of those in the SSRI-treated group
exhibited weight gain exceeding 7% following 24
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weeks of treatment. Among these 11 patients, 63.6%
(7/11) were also taking other medications (co-medications). In contrast, only 16.7% (6/36) of the subjects who gained less than 7% of their initial weight
were taking co-medications, specifically antipsychotics or mood stabilizers. The evidence indicates
that synergic effects in weight gain may occur if
antipsychotics or mood stabilizers are prescribed
with antidepressants.
This study has several limitations. First, the
study was an open-labeled, observational, non-randomized design in which selection bias was unavoidable. However, this design may also reflect the reality of clinical practice. Second, the sample size was
relatively small, creating a possibility of type II error.
Third, the severity of depression was not considered.
Fourth, comorbidity with other psychiatric or physical condition(s) complicated the prescription and was
not considered in the statistical analyses. Finally,
although all of the patients followed the recommended dosage of antidepressants, the dosage was not
fixed and was adjusted according to clinical
response. This also reflects clinical practice but the
influence of different dosages was not considered in
the analyses. Further investigation using a more
sophisticated design is necessary to obtain data that
can be generalized to all patients diagnosed with
depression.
Despite the above limitations, the results of this
study provide valuable clinical information about
weight gain in Taiwanese patients with depression
receiving NaSSA or SSRIs.
In conclusion, weight gain is a significant problem with both NaSSA and SSRIs during the initial
phase of treatment but not for long-term treatment.
The magnitude of weight gain in both the NaSSAand SSRI-treated groups does not differ significantly
between short- and long-term treatments.
Additionally, low initial BMI and augmentation with
other psychotropic agents are associated with weight
gain following 24-weeks of treatment.
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