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Abstract  Positive  Psychology  Interventions  (PPIs)  have  been  suggested  as  self-help  tools  to

increase subjective  well-being  and happiness.  However,  most previous  studies  have  been  based

on between-group  comparisons,  which  are  not  informative  with  regard  to  trajectories  of  individ-

ual change  over  time.  This  study  is a  first  attempt  at examining  whether  completing  frequently

used PPIs  ----  ‘Three  Good  Things  in Life’,  ‘Using  Signature  Strengths  in  a  New  Way’  and  ‘Gratitude

Visit’ ----results  in consistent  changes  in affect  at  the  level  of  the  individual.  In  an  N-of-1-study

design, participants  were  randomly  allocated  to  one  of  six  counterbalanced  patterns  of  the  PPIs

over a  9---10  week  period.  The  affective  aspect  of  subjective  well-being  was  measured  daily  using

the Positive  and  Negative  Affect  Scale  (PANAS).  Hierarchical  linear  modelling  showed  significant

changes in  PANAS  scores,  but  no statistically  significant  differential  impact  on  positive  affect  of

the PPIs,  apart  from  a  marginally  significant  time  × intervention  interaction  for  ‘Using  Signature

Strengths  in a  New  Way’.  This  suggests  that  frequently  used  PPIs  do  not  result  in changes  in

affect over  time.  This  finding  questions  recommending  the  use  of  PPIs  as  self-help  tools.

© 2015  Asociación  Española de Psicología  Conductual.  Published  by  Elsevier

España,  S.L.U.  This  is an  open access  article  under  the  CC  BY-NC-ND  license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Efectos  de  las  intervenciones  de la Psicología  Positiva  en  el  afecto  en  un  ensayo  N = 1

Resumen  Las  intervenciones  de la  Psicología  Positiva  (IPP)  se  han  sugerido  como  herramientas

de autoayuda  para  aumentar  el bienestar  subjetivo  y  la  felicidad.  Sin  embargo,  la  mayoría  de

los estudios  previos  se  ha  basado  en  comparaciones  entre  grupos  que  no  informan  del  cambio

individual en  el  tiempo.  Este  estudio  es  un  primer  intento  de examinar  si las  IPP  habitualmente

empleadas  ‘‘Tres  cosas  buenas  de  la  vida’’,  ‘‘Uso de  las  fortalezas  características  de  un modo

distinto’’  y  ‘‘Visita  de gratitud’’  provocan  cambios  en  el  afecto  a  nivel  individual.  En  un diseño

N =  1, los  participantes  fueron  asignados  al  azar  a  uno  de  los  seis  patrones  contrabalanceados  de

las IPP  durante  9-10  semanas.  El aspecto  afectivo  del  bienestar  subjetivo  se  midió  diariamente

usando la  Escala  de Afecto  Positivo  y  Afecto  Negativo  (PANAS).  El  modelo  jerárquico  lineal
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mostró  cambios  estadísticamente  significativos  en  las  puntuaciones  PANAS,  pero  ningún  efecto

diferencial  estadísticamente  significativo  en  el  afecto  positivo,  excepto  la  interacción  tiempo  x

intervención  para  ‘‘fortalezas  características’’.  Los  resultados  sugieren  que  las  IPP  empleadas

habitualmente  no provocan  cambios  en  el  afecto  a  lo  largo  del tiempo.  Este hallazgo  cuestiona

el uso  de  las  IPP  como  herramientas  de  autoayuda.

© 2015  Asociación  Española  de  Psicología  Conductual.  Publicado  por  Elsevier

España,  S.L.U.  Este  es  un  artículo  Open  Access  bajo  la  licencia  CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Positive  psychology  interventions  (PPIs)  to  increase  sub-
jective  well-being  (SWB)  and decrease  depressive  symptoms
are  becoming  increasingly  popular  (Sin  &  Lyubomirsky,
2009).  In particular,  the  exercises  outlined  in Seligman,
Steen,  Park  and  Peterson’s  seminal  paper  (2005)  have
enjoyed  considerable  popularity,  and it has  been  suggested
to  use  these  interventions  more  widely  (Rashid,  2015;  Rashid
& Seligman,  2013;  Seligman,  Rashid,  & Parks,  2006). How-
ever,  the  current  evidence  base  for the effects  of PPIs  is
mixed,  with  effect  sizes  ranging  from  substantial  (Seligman,
Steen,  Park,  & Peterson,  2005)  to  negligible  (Mongrain  &
Anselmo-Matthews,  2012).  In addition,  the effects  of  PPIs
if  used  on  a  large  scale  (Challen,  Machin,  &  Gillham,  2014;
Coyne,  2013), the  general  validity  of claims  in some  domains
of  positive  psychology  (Brown,  Sokal,  & Friedman,  2013)
and  general  concepts  (Fernández-Ríos  &  Novo,  2012)  war-
rant  more  stringent  studies  and critical  examination  of  PPIs.
In  order  to  inform  evidence-based  practice  in the  use  of  PPIs
as  self-help  tools  or  even  clinical  practice,  more  and  better-
controlled  trials  of the  effects  of  PPIs  are needed.  In  this
paper,  we  provide  a first-ever  evaluation  of  individual-level
effects  of PPIs.

Between-groups  and N-of-1  studies  of
subjective well-being

Previous  studies  of  the  effects  of  PPIs  (Mongrain  & Anselmo-
Matthews,  2012; Seligman  et  al.,  2005,  2006) have  examined
between-group  differences  in  SWB.  For  example,  com-
pared  to a control  group,  participants  completing  a  Three

Good  Things  exercise  had  significantly  higher  levels  of  hap-
piness  and  significantly  lower  levels  of  depression  over
time  (Seligman  et  al.,  2005).  However,  even  if  between-
groups  tests  of effects  support  one  intervention  over a
control  condition  or  another  intervention,  there  might  be
substantial  variance  within  each  intervention  group,  and
participants  might not  all  equally  profit  from,  or  respond
to,  each  intervention  (Ottenbacher,  1990,  1992). In  other
words,  patterns  found  in between-group  comparisons  might
not  be  observed  at the  level  of  individuals  (Molenaar  &
Campbell,  2009).  To  address  this,  it has  been  suggested  that
research  rather  focus  on  individual  changes  in SWB to  eval-
uate  positive  psychology  interventions  (Eid  & Diener,  1999).

N-of-1-designs  have advantages  over between-groups
designs.  N-of-1  designs  allow  the  examination  of  indi-
vidual  change  in  SWB,  which means that  recognizable
clinical  changes  are  emphasized  (Barbot  &  Perchec,  2015).

Furthermore,  the delivery  mode  of  the interventions  cap-
tures  some aspects  of  typical  clinical  interactions,  namely
the personalized  delivery  and  the continued  interaction  with
the  experimenter.  Similarly,  N-of-1  designs are  the prefer-
able  option  when  studying  the  effects  of  interventions  that
need  repeated  application  such  as  the  PPIs,  which  had  to  be
applied  on  a  daily  basis.  A common  misconception  regard-
ing  n-of-1  study  designs  is  that  only  one subject  is  used  in
each  study;  more  commonly  multiple  subjects  are  used  to
emphasize  the  strength  and replicability  of  the interven-
tion  (Tervo,  Estrem,  Bryson-Brockmann,  &  Symons,  2003). In
this  study,  each  participant  received  multiple  interventions,
which  were  applied  in counterbalanced  order.

Increasing subjective well-being. Implications
of PPIs

Seligman  et  al.  (2005)  used an  internet-based  study  to  exam-
ine  the effect  of  five  ‘‘happiness  exercises’’  on  happiness
and  depression  over a  six-month  period.  The  five  exer-
cises  were based  on  Authentic  Happiness  Theory (Seligman,
2002), which proposes  that  happiness  can be  increased
by  exercises  that  foster enjoyment,  meaning,  and  engage-
ment.  These  PPIs  required  participants  to  identify  character
strengths  that  defined  themselves  (Identifying  Signature

Strengths),  to  use  these personal  strengths  in  a novel  way
(Using  Signature  Strengths  in  A  New  Way),  to  focus  on  three
good  things  that happened  each day  (Three  Good  Things  in

Life),  to  visit  someone  who  had been  kind  to  the partic-
ipant,  with  the purpose  of delivering,  in person,  a letter
of  appreciation  (Gratitude  Visit), or  to  write  about  a  time
when  they  were  at  their  best and  to  reflect  on the sig-
nature  strengths  that  were  highlighted  by  the  description
(You  At  Your  Best). In particular,  the  two  interventions
Using  Signature  Strengths  in  A  New  Way  and Three  Good

Things  in  Life  were  associated  with  increases  in happi-
ness  and  decreases  in depression  up  to  six months  later.
Similar  results  were  reported  in  two  smaller  face-to-face
studies  (Seligman  et  al.,  2006). A replication  of the origi-
nal  study  found  substantially  smaller  effect  sizes  (Mongrain
&  Anselmo-Matthews,  2012). These  inconsistencies  suggest
that  further  research  is  needed,  and as  the application  of
PPIs  grows,  and  treatment  programs  are developed  (Rashid
&  Seligman,  2013),  it is  essential  to  validate  the efficacy  of
the  techniques  on  which  such therapy  programs  are  based.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Table  1  Participant  characteristics  and  individual  PANAS  scores  on  intervention  and  control  days.
Participant Age Sex  Affect balance score (SD) Positive Affect (SD) Negative Affect (SD)

B S  T G TS B S  T G TS B S  T  G  TS
1  36 F  3.85 (0.20) 3.73 (0.18) 3.73 (0.11) 3.84 (0.35) 2.79 (0.43) 2.60 (0.25) 2.59 (0.19) 2.81 (0.49) 1.08 (0.10) 1.14 (0.19) 1.13  (0.13) 1.14 (0.24)

2 56 F  3.23 (0.39) 3.17 (0.54) 3.50 (0.37) 3.25 (0.50) 2.01 (0.58) 2.25 (0.62) 2.48 (0.62) 2.19 (0.48) 1.55 (0.53) 1.91 (0.69) 1.47  (0.25) 1.69 (0.72)

3 51 M  4.30 (0.24) 3.93 (0.71) 4.26 (0.30) 4.35  (0.09) 4.23 (0.33) 3.80 (0.27) 3.43 (0.72) 3.60  (0.58) 3.74 (0.13) 3.73 (0.38) 1.20 (0.24) 1.57  (0.74) 1.07  (0.13) 1.27 (0.48)

4 48 F  3.78 (0.46) 3.95 (0.28) 4.08 (0.28) 3.66 (0.36) 3.92 (0.28) 2.86 (0.76) 3.15 (0.41) 3.36 (0.45) 2.83 (0.46) 3.05 (0.42) 1.31 (0.25) 1.25 (0.27) 1.19  (0.19) 1.51 (0.37) 1.21 (0.23)

5 23 F  3.56 (0.31) 3.39 (0.23) 3.03 (0.14) 3.43 (0.36) 3.45 (0.24) 2.18 (0.57) 1.89 (0.45) 1.23 (0.15) 1.92 (0.66) 1.97 (0.46) 1.06 (0.13) 1.11 (0.12) 1.17  (0.16) 1.05 (0.08) 1.07 (0.07)

6 28 M  3.32 (0.24) 3.30 (0.18) 3.28 (0.23) 3.44 (0.26) 1.91 (0.38) 1.90 (0.28) 1.90  (0.34) 2.05 (0.47) 1.26 (0.12) 1.30  (0.16) 1.34  (0.20) 1.16 (0.12)

7 46 F  3.41 (0.82) 3.90 (0.65) 3.50 (0.76) 3.26 (0.65) 3.23 (0.62) 3.21 (1.05) 3.61 (0.95) 3.44 (0.94) 3.41 (0.87) 3.09 (0.80) 2.39 (0.89) 1.81 (0.63) 2.44  (0.82) 2.89 (0.81) 2.62 (0.92)

8 37 F  3.24 (0.22) 3.11 (0.12) 3.15 (0.18) 3.33 (0.14) 3.28 (0.14) 1.54 (0.44) 1.32 (0.31) 1.41 (0.29) 1.65 (0.27) 1.59 (0.26) 1.07 (0.11) 1.09 (0.14) 1.12  (0.17) 1.00 (0) 1.03 (0.07)

9 46 M  3.76 (0.60) 3.92 (0.48) 3.80 (0.38) 3.91  (0.45) 3.64 (0.46) .3.03 (0.81) 3.12 (0.85) 2.80  (0.76) 3.14 (0.56) 2.80 (0.65) 1.50 (0.46) 1.29 (0.29) 1.19  (0.25) 1.32 (0.44) 1.52 (0.39)

10 54 F  3.61 (0.43) 3.39 (0.49) 3.28 (0.49) 3.36 (0.46) 3.54 (0.48) 2.73 (0.76) 2.39 (0.79) 2.36 (0.67) 2.29 (0.67) 2.59 (0.73) 1.51 (0.35) 1.61 (0.33) 1.79  (0.58) 1.56 (0.36) 1.51 (0.33)

11 55 M  3.99 (0.13) 4.01 (0.06) 4.02 (0.08) 3.92 (0.14) 3.98 (0.11) 3.02 (0.23) 3.03 (0.10) 3.05 (0.15) 2.97 (0.21) 2.99 (0.18) 1.03 (0.10) 1.01 (0.05) 1.01  (0.03) 1.13 (0.12) 1.03 (0.07)

12 34 F  3.75 (0.35) 3.98 (0.33) 3.99 (0.24) 3.69 (0.40) 2.79 (0.56) 3.15 (0.55) 3.19 (0.43) 2.65 (0.55) 1.29 (0.34) 1.18 (0.23) 1.20  (0.26) 1.28 (0.32)

13 60 F  3.36 (0.75) 3.70 (0.45) 3.65 (0.42) 3.69 (0.57) 2.44 (0.95) 2.75 (1.01) 2.56  (0.93) 2.53 (1.07) 1.67 (0.73) 1.36  (0.37) 1.26  (0.25) 1.14 (0.21)

14 62 M  4.13 (0.16) 4.09 (0.11) 3.99 (0.14) 4.08 (0.08) 3.33 (0.32) 3.24 (0.16) 3.16 (0.17) 3.19 (0.16) 1.06 (0.09) 1.06 (0.14) 1.18  (0.20) 1.04 (0.05)

15 52 M  3.88 (0.52) 4.06 (0.46) 3.94 (0.43) 4.18 (0.56) 3.93 (0.28) 3.37 (0.70) 3.45 (0.61) 3.21 (0.59) 3.76 (0.79) 2.94 (0.52) 1.60 (0.48) 1.32 (0.33) 1.33  (0.40) 1.39 (0.36) 1.06 (0.11)

Note. B = Baseline/Control (PANAS assessment only), T = Three Good Things in Life, S = Using Signature Strengths in A New Way, G  =  Gratitude Visit, TS = Three Good Things in Life together

with Using Signature Strengths in A New Way; M  =  male, F = female.
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Measures

The  PANAS  (Watson  et  al.,  1988)  was  used to measure  the pri-
mary  outcome,  the  affective  facet  of  subjective  well-being.
Neither  the AHI  nor the  CES-D  used  in the  original  study
were  designed  for  repeated  daily  use,  whereas  the  PANAS  is
sensitive  to  short-term  fluctuations  in the affective  compo-
nent  of  subjective  well-being  (e.g.,  Brose,  Voelkle,  Lövdén,
Lindenberger,  & Schmiedek,  2015)  and  therefore  more  suit-
able  for  use  in the  current  N-of-1  design.  In  the PANAS,
respondents  rate  the extent  to  which  they  have  experienced
feelings  and  emotions  such  as  ‘‘scared’’,  ‘‘inspired’’  and
‘‘hostile’’  every day  using  a 5-point  scale  from  ‘‘very  slightly
or  not  at  all’’  to  ‘‘extremely’’.  Three  scores  were  computed:
A  positive  affect  (PA)  score, which is  the  mean  score  of  the
10  positive  emotion  adjectives;  a negative  affect  (NA) score,
which  is  the  mean  score  of  the 10  negative  emotion  adjec-
tives;  and  an affect  balance  score, calculated  by  subtracting
the  negative  from the positive  affect scores.  As there  is evi-
dence  that  PA and NA  are  relatively  independent  dimensions,
we  considered  PA and  NA  separately  as  well  as  examining
the  affect  balance  score (Crawford  & Henry,  2004;  Tellegen,
Watson,  & Clark,  1999).

Research  design

This  study  used a  counterbalanced  N-of-1  design.  Counter-
balancing  was  achieved  by  having  participants  complete  a
predetermined  sequence  of  interventions  in  the first  half  of
the  study  and  then  complete  the reverse  sequence  of  the
same  interventions  in the second  half  of the study  (Tervo
et  al.,  2003).  The  particular  ordering  of interventions  is
shown  in Table  1.  Participants  were  randomly  allocated  to
one  of  the six  counterbalanced  patterns  of  interventions.

Interventions

Three  of  the  six  PPIs  used by  Seligman  et al. (2005)  were
used  in  this  study.

Gratitude  visit:  Participants  were  asked  to write  and
deliver  personally  a  letter  of  appreciation  to  someone  who
had  been  kind  to  them,  but  who  they  had  never  properly
thanked.

Three  good  things in  life: Participants  were  instructed
to  write  down  three  good  things  that  happened  each  day,
together  with  a causal  explanation  for  each of these  things.

Using  signature  strengths  in  a new  way:  After  complet-
ing  the  Inventory  of Character  Strengths  (Peterson,  Park,  &
Seligman,  2005) at the  beginning  of the program  and receiv-
ing  their  top  five  signature  strengths,  participants  were
asked  to  use one  of  these  five  over  the week,  in a new  way
for  each  day  of the week.

Based  on  previous  recommendations  (Seligman  et  al.,
2005),  we also  tested  a  combination  of  the Three  Good

Things  in  Life and  Using  Signature  Strengths  in  a New  Way

exercises,  in which  participants  were  asked  to  complete
both  exercises.

The  control  condition  consisted  of  a  week  with  daily
affect  assessments  only.

Statistical  analyses

In order  to  account  for  the hierarchical  structure  of  the
data  (daily  measurements  nested  within  participants),  mul-
tilevel  analyses  were  performed  using  the lme4  package
for  R  (Bates,  Maechler,  Bolker,  & Walker,  2014).  Multilevel
analyses allow  decomposing  the variance  of the depen-
dent  variables  (repeated  daily  assessments  of affect  balance
scores,  PA  score  and NA  score)  into  within-  and  between-
person  variance.  The  proportion  of  the total  variance  in
PANAS  scores  accounted  for  by  between-person  (level-2)
variance  is  represented  by  the  intraclass  correlation  coef-
ficient  (ICC).  Substantial  ICCs  (>  .05)  indicate  that the data
is  structured  in  multiple  levels  (Snijders  & Boskers,  2012).

Both  the  affect  balance  score  and  the PA and  NA  subscores
(level-1  dependent  variable)  can  be  decomposed  as  follows:

Yti = �0i +  �1iTIMEti + �2iPPIti +  �3iTIME  ×  PPIti +  eti

Here,  Yti represents  a  PANAS  score  of  a measurement
occasion  t  (level-1)  within  the  level-2-unit  (participant)  i.  Yti

is  regressed on  the  level-1-variables  TIMEti (time  indicated
by  study  day),  PPIti (dummy-coded  intervention  group),  and
the  interaction  of  time  and intervention  group TIME*PPIti
with  the  regression  coefficients  �1i,  �2i,  and  �3i and  a level-1
residual  eti.

On level 2  (participant),  both  the  intercept  and  the
regression  coefficients  can  be decomposed  into  mean  levels
and  individual  differences  from  this  mean:

�0i =  �00 + r0i and  �ni =  �n0 +  rni

This  implies  that  the mean  intercept  �0i (across  all  par-
ticipants)  can  be decomposed  into  a  mean  intercept  �00 on
level-2  and  individual  differences  from  this  mean  r0i. Simi-
larly,  for  all  regression  coefficients  on  level-1,  �ni, a  mean
coefficient  �n0,  and  individual  differences  from  this  mean
coefficient  rni, can be estimated  to  account  for  individual
differences  between  participants.

The  level-1-predictors  (time,  intervention,  time  x inter-
vention)  were group-mean-centered.  First,  a  null  model
containing  the intercept  only  was  analyzed  to  test  for
substantial  ICCs  of  the primary  outcome  variables  (affect
balance  score,  PA score,  and  NA score).  Second,  a model
using  all level-1  predictors  but  ignoring  the multilevel  struc-
ture  was  fitted  to  obtain  a  baseline  model.  Thirdly,  a model
with  random  intercepts  was  used to  examine  whether  there
were  differences  in the intercepts  of  the level-1  outcome
variables  according  to  the  level-2  units  (in  our  case,  basi-
cally  whether  there  were  between-individuals  differences
in  the  within-individual  means  of  the outcome  variables).
Fourth,  we  examined  whether  the  effects  of  the interven-
tions  differed  between  persons  in a random  slopes  model  in
which  we allowed  the  slopes  of  the  intervention  in  predict-
ing  the outcomes  to  vary between  persons.  The  difference  in
fit  between  model  2 (ignoring  the  multilevel  structure),  ran-
dom  intercepts  and  random  slopes  models  was  tested  using
the---2  Log-likelihood  (---2LL)  test  (Snijders  & Boskers,  2012).
The  study  was  not  powered  to  detect  cross-level  interac-
tions.  This  process  of  analysis  was  analogously  repeated



Happy  Days:  Positive  Psychology  interventions  effects  on  affect  in  an N-of-1  trial  25

Table  2  Fixed  effects  estimates  (top)  and  random  effects  estimates  (bottom)  for  affect  balance  score.

Parameter  Estimate  (SE)

Parameter  Model  1  Model  2  Model  3  Model  4

Intercept  3.69  (.08)  3.65  (.05)  3.68  (.09)  3.68  (.09)

Level-1 (measurement  occasion)

Time (study  day) .0002  (.001) -.0002  (.001) -.0002  (.001)

S -.07  (.10) -.07  (.08)  -.07  (.09)

G .03  (.15)  -.04  (.13)  -.04  (.15)

T -.05  (.10) -.06  (.09)  -.07  (.09)

TS -.002  (.10)  -.01  (.08)  -.02  (.09)

S ×  time  .004  (.002)  .003  (.002)  .004  (.002)†

G  ×  time  .0002  (.005)  .002  (.004)  .002  (.005)

T × time  .002  (.003)  .003  (.002)  .003  (.002)

TS ×  Time  .001  (.003)  .001  (.002)  .001  (.002)

Intercept (�2)  .096**  .096**  .094*

Slope Intervention  (�2)  .01†

-2LL  (df)  1315.02a (11)  1027.35b (12)  1020.87c (13)

Note. ** p < .01, * p < .05, † p < .1; -2LL: -2 Log-likelihood. Values with different subscripts differ at p < .01; T = Three Good Things in Life,

S = Using Signature Strengths in A New Way, G  = Gratitude Visit, TS = Three Good Things in Life together with Using Signature Strengths in

A New Way.

for  all  primary  outcome  variables  (affect  balance  score,  PA
score  and  NA  score).

Results

The intraclass  correlation  coefficients  of  all  outcomes
(affect  balance  score  ICC,  �  =  .36;  PA  ICC,  �  = .50; NA  ICC,
�  =  .42)  suggested  that  a substantial  part  of the variance
in  level-1  dependent  variables  is  due  to  level-2  (individ-
ual  person)  units,  and  that  the  multilevel  structure  of  the
data  cannot  be  ignored  (Snijders  & Boskers,  2012).  We  sub-
sequently  analyzed  the outcomes  as  outlined  above.

Affect  balance  score

Model  2 (Table  2)  found  no  significant  effects  of  time,  inter-
vention,  and time  x  intervention.  Although  the  -2LL  test
suggested  a significantly  better  fit  for the  random  intercepts
model  (Model  3),  (�-2LL =  287.67,  df  = 1, p <  .01),  indicating
that  there  are  substantial  individual  differences  in the mean
level  of affect  balance,  patterns  of  results  did not change.
The  -2LL  test  suggested  a significantly  better  fit  of the ran-
dom  slopes  model where  the slopes  of  the intervention  were
allowed  to  vary between  participants  (Model  4; �-2LL = 6.48,
df  = 1, p  <  .05).  The  residual  variance  of  the slopes  however
only approached  significance.

Table  3  Fixed  effects  estimates  (top)  and  random  effects  estimates  (bottom)  for  PANAS  positive  affect  score.

Parameter  Estimate  (SE)

Parameter  Model  1  Model  2  Model  3 Model  4

Intercept  2.72  (.16)  2.68  (.09)  2.74  (.17)  2.74  (.17)

Level-1 (measurement  occasion)

Time (study  day)  .001  (.002)  -.001  (.002)  -.001  (.002)

S -.20(.16)  -.20  (.12)  -.21  (.13)†

G  -.01  (.24) -.07  (.19)  -.07  (.20)

T -.07  (.17) -.09  (13)  -.10  (.13)

TS -.11  (.16) -.13  (.12)  -.14  (.13)

S ×  time  .01  (.004)† .01  (.003)*  .01  (.003)*

G ×  time  .01  (.01)  .005  (.006)  .005  (.007)

T × time  .003  (.005)  .003  (.003)  .003  (.003)

TS ×  Time  .003  (.004)  .002  (.003)  .002  (.003)

Intercept (�2)  .37*  0.37*  .37*

Slope Intervention  (�2)  .01

-2LL (df)  2149.06a (11)  1689.32b (12)  1688.14b (13)

Note. ** p < .01, * p < .05, † p < .1; -2LL: -2 Log-likelihood. Values with different subscripts differ at p < .01; T = Three Good Things in Life,

S = Using Signature Strengths in A New Way, G  = Gratitude Visit, TS = Three Good Things in Life together with Using Signature Strengths in

A New Way.
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Figure  1  Means  and  95%  confidence  intervals  of  positive  affect  over  the  7 days in  the intervention  blocks.

Positive  affect

Model  2  (Table  3)  found  no  significant  effects  of  time,  or
intervention  on  PA.  However,  a  significant  effect  for  the
interaction  term of time  and  Using  Signature  Strengths  in
a  New  Way  was  found.  The  -2LL  test  suggested  a  signifi-
cantly  better  fit  for  the random  intercepts  model  (Model
3),  (�-2LL =  459.74,  df  =  1, p  <  .01).  Allowing  for random
intercepts,  the effect  of  time  within  the Using  Signature
Strengths  in a New  Way  intervention  was  significant  at B =  .01
p  < .05.  Figure  1 illustrates  the  differential  changes  between
interventions  over  time.

This  effect  was  further  probed  using  simple  slopes  anal-
yses  at  three  time  points  (for  illustrative  purposes):  10,  40,
and  70  days  into  the study.  The  slopes  of  signature  strength
in  predicting  PA  increased  from  B  = -.1  at 10  days  over B =  .2
at  40  days  to  0.5  at 70  days,  suggesting  that  the effects  of
Using  Signature  Strengths  in A  New  Way  increased  with  time
(Figure  2). Comparing  Model 3  to  Model  4, the -2LL test  sug-
gested  no  significantly  better  fit  of  the  random  slopes  model
where  the  slopes  of  the intervention  were  allowed  to  vary
between  participants  (�-2LL =  1.18,  df  =  1, n.s.).

Negative  affect

Model  2 (Table  4)  found no  significant  effects  of time,  inter-
vention  or time*intervention  on  NA.  Although  the -2LL  test
suggested  a significantly  better  fit  for  the  random  intercepts
model  (Model  3),  (�-2LL =  407.09,  df  =  1, p < .01),  the pattern
of  results  did not  change.  This  suggests  that  participants
differ  with  regard  to  their mean  NA  scores,  but  that  these
scores  are  not different  between  interventions.  The  -2LL
test  suggested  a  significantly  better  fit  of the  random  slopes
model  (Model  4; �-2LL =  22.72,  df  = 1, p  <  .01).  The  residual
variance  of  the  slopes  was  significant  as  well,  suggesting

that  there  might  be differences  between  participants  in  the
effects  of the  interventions  on  NA.

Discussion

Since  Seligman  et  al.  published  the results  of  a  large-scale
placebo-controlled  internet  study  of the  effect  of five  PPIs
on  happiness  (Seligman  et al.,  2005),  there  has  been  con-
siderable  interest  in  the  possibility  of increasing  individual
happiness  through  PPIs.  However,  to  date,  no  study  has
focused  on  the effects  of  PPIs  on  the level of  the individ-
ual,  and  this  study  was  a first  attempt.  Previous  studies  have
focused  on mean  change  in happiness  between  groups,  with
most  of  the studies  reporting  smaller  effect  sizes  than  the
original  study  (e.g.,  Mongrain  & Anselmo-Matthews,  2012)

5

4.5

4

3.5

3

2.5

2

1.5

1

Using singnature

strengths in a new way

Other conditions

P
o

s
it
iv

e
 a

ff
e

c
t

Day 10

Day 40

Day 70

Figure  2  Interaction  of  Using Signature  Strength  in  a  New  Way

and time  in  predicting  positive  affect.
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Table  4  Fixed  effects  estimates  (top)  and  random  effects  estimates  (bottom)  for  PANAS  negative  affect  score.

Parameter  Estimate  (SE)

Parameter  Model  1  Model  2  Model  3  Model  4

Intercept  1.34  (.09)  1.31  (.15)  1.38  (.10)  1.38  (.09)

Level-1 (measurement  occasion)

Time (study  day) .000  (.001) .001  (.004) -.000  (.001)

S -.06  (.11)  -.07  (.08)  -.07  (.09)

G -.07  (.16)  .01  (.12)  .01  (.16)

T .03  (.11)  .04  (.08)  .05  (.09)

TS -.10  (.10)  -.10  (.08)  -.10  (.09)

S ×  time  .000  (.003)  -.000  (.002)  .001  (.002)

G ×  time  .01  (.01)  .001  (.004)  .001  (.005)

T × time  -.002  (.002)  -.003  (.002)  -.003  (.002)

TS ×  Time  .002  (.003)  .001  (.002)  .001  (.002)

Intercept (�2)  .11*  .11*  .11*

Slope Intervention  (�2)  .02**

-2LL (df)  1385.10a (11)  978.01b (12)  955.29c (13)

Note. ** p < .01, * p < .05, † p < .1; -2LL: -2 Log-likelihood. Values with different subscripts differ at p < .01; T = Three Good Things in Life,

S = Using Signature Strengths in A New Way, G  = Gratitude Visit, TS = Three Good Things in Life together with Using Signature Strengths in

A New Way.

The  purpose  of  the  present  study  was  to  examine  whether
the  -widely-used  PPIs  outlined  by  Seligman  et al.  (Seligman
et  al.,  2005)  impact  on  subjective  well-being  (SWB)  at
the  individual  level.  We  examined  changes  in affect in a
controlled  n-of-1-design.  Four  PPIs  (‘signature  strengths’,
‘three  good  things’,  ‘gratitude  visit’  and  a combined  ‘sig-
nature  strengths  and  three  good  things’  intervention)  were
completed  by all  participants  in  one of  six counterbal-
anced  orderings,  allowing  the  examination  of  within-person
changes  that  might be  masked  in a between-subjects  design.
As  noted  earlier,  the conclusions  drawn  from  between-
group  comparisons  might  not  extend  to  individuals,  as  the
aggregate  treatment  of  individual  data  in between-group
comparisons  might  mask  individual  changes  following  an
intervention  (Molenaar  &  Campbell,  2009). Furthermore,
examining  individual  change  over time  provides  a stricter
test  of the  effectiveness  and potential  clinical  usefulness  of
the  interventions.

One  of  the  key aims  of positive  psychology  is  the  develop-
ment  of  interventions  that improve  individuals’  subjective
well-being,  which  makes  the dearth  of  research  into  intra-
individual  changes  following  interventions  both  surprising
and  a  serious  limitation  of  research  in  the field.  Our  study
is  a  first  attempt  at  examining  within-person  effects  of
‘‘happiness’’  interventions.

We  found  no  overall  change  in  any  of  the three  affective
indicators  of  SWB  (positive  affect  scores,  negative  affect
scores,  and  the affect  balance  score)  over  time  although
there  was  a small  effect  for  Time  on  positive  affect  for  par-
ticipants  who  implemented  the exercise  of  ‘Using  Signature
Strengths  In  A  New  Way’.

Our  study  further  suggests  that  the effects  of  PPIs  on  neg-
ative  affect  might  differ  considerably  between  participants,
as  evidenced  by  the significant  random  slopes  variance  of  the
intervention  in predicting  negative  affect  (Table 4).

Lack of  effects  on  subjective  well-being

Apart  from  the small  interaction  effect  between  the  Using

Signature  Strengths  intervention  and  Time,  our study  found
none  of  the  effects  of  the PPIs  suggested  by  Seligman  et  al.
(2005).  Specifically,  the two  interventions  Gratitude  Visit

and  Three  Good  things  had  no significant  effects  on  positive
affect,  and  all  four interventions  had  no  significant  effects
on  negative  affect  or  overall  well-being  as  indicated  by  the
affect balance  score.

Apart  from  the  obvious  fact  that  our  study  used  the
PANAS,  as  opposed  to  the AHI,  a  further  possible  expla-
nation  why  we found no  effects  of  the PPIs  on  well-being
may  be  due  to  differences  between  our  sample  and that
of  Seligman  et al. (2005).  Whereas  they  used a relatively
well-educated,  financially  comfortable,  mildly  depressed,
motivated  to become  happier  sample  recruited  through
the  university  website,  our  sample  was  a non-depressed
Australian  community  sample  who  responded  to  a  newspa-
per  advertisement.  It  is  possible  that  a  subject-expectancy
effect  might  have  contributed  to  the  considerable  effect
sizes  of  the interventions  in Seligman  et al.’s  research  and
to the  lack  of  effect  in our  study.

A direct  replication  (Mongrain  &  Anselmo-Matthews,
2012)  of  Seligman  et  al.’s  (2005)  research  found  that  the
PPIs  increased  happiness  levels,  albeit  with  much  smaller
effect  sizes.  Furthermore,  in this study,  the  PPIs  did  not
exceed  the  control  condition  in reducing  depression  levels.
The  results  from  our  study,  using  a strict  test  of  within-
individual  changes  in  affect,  when considered  together
with  previous  replications  (Mongrain  & Anselmo-Matthews,
2012), suggest  that  the  PPI effects  need  further  replication
before  conclusions  can  be drawn  either about their  general
effectiveness,  their  support of  basic  tenets  of positive  psy-
chology  (Fernández-Ríos  &  Novo,  2012),  or  about  their  use
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in  evidence-based  practice.  The  significant  residual  variance
in  the  slopes  of  the  interventions  in our  study  suggest  that
the  PPIs  might  affect  people  differentially,  which  suggests
more  research  into  moderators.

Signature  Strengths  Intervention

Seligman  et  al. (2005)  suggest  that  the  Using Signature

Strengths  in  a  New  Way  exercise  is  effective  because  par-
ticipants  should,  with  practice,  improve  in their  ability
to  effectively  implement  the  exercise  and will  become
more  inclined  to  keep  using  the exercise.  However,  this
describes  nothing  more  than  a  positive  feedback  loop  (i.e.,
the  intervention  keeps working  because  it already  worked).
Moreover,  Seligman  et al. provide  this same  ‘explanation’  for
why  the  Three  Good  Things  in  Life  exercise  is effective  in
their  original  study,  yet  our  study  found no  significant  effects
for  the  Three  Good Things  in Life  exercise.  As  long  as  no
clear  theoretical  framework  identifying  potential  mediators
of  the  effects  (or  lack  thereof)  of  these  interventions  is  pro-
vided,  it  is very  difficult  to  speculate  about  the effective
ingredients  in the  interventions  (Michie  & Abraham,  2004).

Another  possible  explanation  for  the  small  but  significant
increase  in  positive  affect  of the Using  Signature  Strengths

in  a  New  Way  intervention  is  that  there  exists  great  variety
in  how  to implement  it.  According  to  the  instructions,  par-
ticipants  have  the opportunity  to choose from  five  signature
strengths,  and  the  specific  implementation  of  the  signature
strength  is  left to  the participants.  This  extent  of  freedom  in
implementing  the  exercise  might itself  have  led to  increases
in  well-being,  as  previous  theory  and  research  has  suggested
that  being  able  to  choose  and implement  paths  of  action  is
associated  with  increases  in well-being  (Fredrickson,  2008).

Intervention  delivery

Our  study  assigned  participants  to  various  tasks  for 9-10
weeks,  whereas  Seligman  et  al.  (Seligman  et  al.,  2005)
relied  on  self-selected  adherence  to  interventions  over
time.  A  meta-analysis  of  positive  psychology  interventions
(Sin  &  Lyubomirsky,  2009) showed  that self-selected  individ-
uals  benefited  more  from  the  interventions  than  individuals
who  were  assigned  a  task.  This  suggests  that  interven-
tions  with  a  good  person-activity  fit might have  more
substantial  effects  on  happiness  (Giannopoulos  & Vella-
Brodrick,  2011;  Schueller  &  Parks,  2014). However,  if  PPIs
are  to be  implemented  as  evidence-based  practice  (Rashid
& Seligman,  2013; Seligman  et al.,  2006) and  recommended
as  self-help  tools,  their  effectiveness  should  not  rely  on  the
self-selection  of  participants.

Limitations

A  potential  limitation  of  our  study  is  the measure  used.  Selig-
man  et  al.  used the Authentic  Happiness  Inventory  and the
CES-D  (Radloff,  1977)  to  measure  happiness  and  depression.
This  study  used  the PANAS  (Watson  et  al.,  1988) to  indi-
cate  the  affective  facet  of  subjective  well-being.  There  is
evidence  for the validity  of  the PANAS  as  a measure  of sub-
jective  well-being  (Crawford  &  Henry,  2004), negative  affect
has  been  related  to  lower  levels  of  happiness  (Pelechano

et  al.,  2013),  and  the PANAS  has  often  been  used in stud-
ies  requiring  frequent  repeated  assessments  of  affect  (e.g.,
Brose  et al.,  2015),  but  it  is  possible  that  using  different
measures,  other  results  might have  emerged.  Due  to  their
relative  length  and stability  assumption,  both  the  AHI  and
CES-D  are not  appropriate  for  daily  use  and therefore  were
not  suitable  for this  study.  Related  to  this limitation,  even
though  the PANAS  was  phrased  to  examine  daily  well-being
levels,  there  are  substantial  fluctuations  of  well-being  over
a  day,  which the  design  of our  study  could  not  capture.

It should  also  be  noted  that  this study  was  not a random-
ized  n-of-1 design  but  a counterbalanced  design,  although
the assignment  of  subjects  to  counterbalanced  sequence
was  random.  While  it is  generally  preferable  to use  a
randomized  ordering  of interventions  in an n-of-1  design
(Sniehotta,  Presseau,  Hobbs,  &  Araújo-Soares,  2012)  ran-
domization  in  a small  sample  (n  = 15) such  as  this  study  may
bias  results  as  interventions  may  not be equally  represented
amongst  few  participants.

Implications

The lack  of  effects  of  widely  used  and  recommended  Posi-
tive  Psychology  Interventions  on  subjective  well-being  imply
that  the usefulness  of these  interventions  in the clinical
setting  and their  recommendation  for  self-help  use  is  at
least  questionable.  Although  such  interventions  may  pro-
duce  between-group  changes  in  well-being,  this  does  not
necessarily  mean  they  produce  clinically  relevant  intra-
individual  changes.  In  the  light of recent  debates  on  the
effects  of  PPIs  in  large-scale  interventions  (Challen  et al.,
2014;  Coyne,  2013) and  the  validity  of some general  claims
of  positive  psychology  (Brown  et al.,  2013),  based  on the
findings  of our  study,  these  PPIs  should not  be  recommended
for  use  in  evidence-based  practice  or  as  effective  self-help
tools.
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