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Model Fit and Comparisons for the
Measure of Adolescent Coping
Strategies (MACS): Fiji, Iceland, and
Australia
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A two-dimensional theory of adolescent coping with cross-cultural and cross-Human Development In-
dex Categories (HDI) application was tested: the Measure of Adolescent Coping Strategies (MACS).

The MACS was answered by 809 adolescents of diverse origins from different parts of Fiji and compared
with findings from Australia and Iceland. Confirmatory factor analysis (CFA) results showed the MACS
to have a reliable factorial and dimensional structure in Fiji. Differences between girls and boys were
similar in Fiji, Australia, and Iceland. Stoicism/distraction was identical for boys and girls in all countries.
There were no differences comparing mother tongue (Fijian and Hindi). The two-dimensional theory of
adolescent coping was supported.
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It is well documented that adolescence is a unique phase20

of life in which the transition from childhood to adult-21

hood occurs, and it includes physical, cognitive, neurode-22

velopmental, social, and emotional development (Lerner23

& Steinberg, 2009; Steinberg & Morris, 2001). A grow-24

ing understanding of how adolescent health affects future25

wellbeing (Sawyer et al., 2012) implies that adolescence is26

critical (Schlafer et al., 2014) in determining future psy-27

chological health.28

Stress has been defined as internal or external demands29

that strain or exceed coping resources (Lazarus & Folk-30

man, 1984), or as ‘an event, situation or combination of31

situations in which demands are perceived by the child or32

adolescent as exceeding his or her capacity to comfortably33

respond’ (Smith & Carlson, 1997, p. 232). Physiological34

responses to stress are complex and affect health adversely,35

particularly if the stress lasts or becomes chronic, and even36

more so when followed by negative changes in lifestyle37

(McEwan, 2008). It has been suggested that subjective38

health complaints in adolescence may relate to the per-39

ceived stress and demands that occur during that phase40

of life (Wiklund, Malmgren-Olsson, Öhman, Bergström,41

& Fjellman-Wiklund, 2012). The World Health Organi-42

zation (WHO, 2014) emphasises the need for global at-43

Address for correspondence: Einar B. Thorsteinsson, Psychology, University of New England, Armidale, NSW, Australia. E-mail: ethorste@une.edu.au

tention on adolescent health, not least in relation to the 44

reported top causes of adolescent death, including suicide. 45

How adolescents cope with stress is consequently of 46

importance. Compas, Connor-Smith, Saltzman, Thom- 47

sen, and Wadsworth (2001) define coping as ‘conscious vo- 48

litional efforts to regulate emotion, cognition, behaviour, 49

physiology, and the environment in response to stress- 50

ful events or circumstances’ (p. 89). They further point 51

out that the biological, social, cognitive, and emotional 52

changes that adolescents undergo constrain this process. 53

Research on adolescent coping has been ongoing for some 54

decades; however, consensus has not been reached over 55

the most appropriate coping scale to use in this popu- 56

lation. A critical review of six adolescent coping scales 57

(Sveinbjornsdottir & Thorsteinsson, 2008) revealed that 58

all of the test developers made a number of poor statis- 59

tical choices during the development of each scale that 60

led to serious psychometric limitations for all the scales. 61

In light of the review, further empirical research on ado- 62

lescent coping was suggested, whereby researchers were 63

urged to follow best practice as recommended for test de- 64

velopment in relation to item selection, the representative- 65

ness of samples, and statistical procedures. Furthermore, 66

the importance of awareness and understanding of the 67
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numerous possible choices to be made when implement-68

ing exploratory factor analysis (EFA) was stressed. Fol-69

lowing these recommendations, the recently published70

Measure of Adolescent Coping Strategies (MACS; Svein-71

bjornsdottir & Thorsteinsson, 2014) was developed ac-72

cording to strict guidelines for test development (AERA73

APA NCME, 1999) and using both EFA and confirmatory74

factor analysis (CFA; Child, 1990; Gorsuch, 1983; P. Kline,75

1986, 1993, 1994; Nunnally, 1978; Tabachnick & Fidell,76

2001). The psychometric properties of the MACS proved77

sound across two distinct cultures (Sveinbjornsdottir &78

Thorsteinsson, 2014) and seems to be the first adolescent79

coping scale to hold its factor structure across populations;80

in this case, Australia and Iceland. The development of81

the MACS comprised three independent studies including82

more than 10,000 adolescent participants. Consequently,83

the MACS was presented as a cross-cultural, adolescent84

coping scale and, as such, a foundation for a psychomet-85

rically derived theory on adolescent coping, the first of its86

kind within that field of research.87

The MACS classifies adolescent coping into two di-88

mensions, one adaptive (effective) and the other mal-89

adaptive (ineffective). Adaptive coping includes self-care90

(e.g., eating well and engaging in physical exercise), sto-91

icism/distraction (e.g., enduring a stressful situation), and92

seeking social support. Maladaptive coping includes rumi-93

nation (e.g., becoming depressed and/or anxious) and act-94

ing out (e.g., becoming aggressive and/or using drugs and95

alcohol; Sveinbjornsdottir & Thorsteinsson, 2014). Several96

studies have now employed the MACS successfully, finding97

that: (a) seeking social support and stoicism/distraction98

reduced the impact of negative life events on psychologi-99

cal health, while there was a positive association between100

rumination and distress and a negative association be-101

tween rumination and satisfaction with life in adolescents102

in Botswana (Thorsteinsson, Sveinbjornsdottir, Dintsi, &103

Rooke, 2013); (b) rumination and acting out mediate the104

perceived stress-depression relationship in Australian ado-105

lescents (Thorsteinsson, Ryan, & Sveinbjornsdottir, 2013);106

and (c) rumination, acting out, and seeking social support107

affect changes in depressive symptomology over time, and108

stoicism/distraction and self-care affect changes in inter-109

net use over time (Thorsteinsson & Davey, 2014).110

Although the MACS and the two-dimensional cross-111

cultural theory on adolescent coping, as explained above,112

has proven reliable and valid for populations in Ice-113

land and Australia (Sveinbjornsdottir & Thorsteinsson,114

2014), the theory needs to be tested in other cultures and115

countries. The United Nations Development Programme116

(UNDP) categorises 188 countries through their Human117

Development Index (HDI) into four groups — very high,118

high, medium, and low — based upon life expectancy at119

birth, mean and expected years of schooling, and finally,120

gross national income (United Nations Development Pro-121

gramme, 2016). In spite of cultural differences between122

Australia and Iceland, both of these countries share eco-123

nomic advances in a global perspective, scoring ‘very high’124

Adaptive 
coping 

Maladaptive 
coping 

Acting out 

Stoicism 

Rumination 

Seeking social 
support 

Self-care 

Figure 1
A path diagram for the proposed two-dimensional theory of adolescent coping.

on the HDI: Australia was ranked number 2 (HDI = 0.939) 125

and Iceland was ranked number 9 (HDI = 0.921). Thus, 126

further research is needed to test whether the theory holds 127

across countries in other HDI categories as well as between 128

countries within categories. 129

Fiji is a nation in the South Pacific with a ‘high’ HDI 130

(0.736) and has been ranked number 91 (United Nations 131

Development Programme, 2016). The UNICEF Pacific re- 132

ports on the state of Pacific youth (UNICEF Pacific, 2005, 133

2011) stress that these youth face particular problems with 134

economic and structural causes. Among guidelines follow- 135

ing these reports, UNICEF Pacific emphasises the impor- 136

tance of improving data collection and analysis of data 137

gathered from youth in the area. So far to our knowl- 138

edge, no adolescent coping scale has been developed in 139

the Pacific area. Therefore, it is of interest to employ CFA 140

to examine the factor structure of MACS; that is, to ex- 141

amine whether the two-dimensional theory of adolescent 142

coping (see Figure 1), adaptive versus maladaptive, is ap- 143

plicable in adolescent populations from less economically 144

advanced countries with a lower HDI than either Australia 145

or Iceland — in this case, Fiji. 146

Hypotheses 147

It was hypothesised that: (a) the two-dimensional theory 148

of adolescent coping would be applicable for Fijian ado- 149

lescents; and (b) there would be significant sex differences 150

in coping in Fiji, as was the case for the Australian and 151

Icelandic adolescents for two of the five primary factors, 152
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Measure of Adolescent Coping

that is, rumination and seeking social support, wherein153

girls score higher than boys.154

Method155

Participants156

According to the Fiji National Census of Population in157

2007, about 56.8% of the population are of iTaukei eth-158

nicity, 37.5% are Indians, and a minority of around 5.7%159

are from other Pacific islands, Europe, and China (Fiji160

Bureau of Statistics, 2007).161

The sample in the present study included a total of162

809 adolescents from all educational directorates of Fiji163

(Sveinbjornsdottir & Thorsteinsson, 2016). The partici-164

pating schools were chosen to represent the varied eth-165

nicity in the Fijian population. There were 397 boys aged166

from 12 to 20 years (M = 15.79, SD = 1.25) and 409 girls167

aged from 13 to 19 years (M = 15.60, SD = 1.27) with168

three other participants not reporting their sex. Most par-169

ticipants spoke Fijian (n = 392), followed by Fiji Hindi170

(n = 330), English (n = 42), Gujarati (n = 10), or other171

languages (e.g., Rotuman, Chinese, Marathi, Kiribati, Tu-172

valuan, Korean, Pidgin, Nauruan, Urdu, or Bavan). Most173

of the participants (96.8%) were born in Fiji.174

The Australian sample was derived from the earlier175

study in which the MACS was developed and which ex-176

amined 3,034 adolescents, of whom 1,713 were Year 7177

students (1,013 girls, 695 boys, 5 unspecified) and 1,321178

were Year 10 students (822 girls and 496 boys, 3 unspeci-179

fied). There were 6,908 Icelandic adolescents in the same180

study, of whom 3,351 were Year 7 students (1,693 girls,181

1,635 boys, and 23 unspecified) and 3,557 Year 10 stu-182

dents (1,732 girls, 1,805 boys, and 20 unspecified). The183

mean age of the Australian Year 7 students was 12.33 years184

(SD = 0.56) and 15.28 years (SD = 0.57) for the Year 10185

students; and for the Icelanders in these years, the means186

were 12.04 years (SD = 0.25) and 15.07 years (SD = 0.30)187

respectively. For further demographic description of the188

Australian and Icelandic participants see Sveinbjornsdot-189

tir and Thorsteinsson (2014).190

Measures191

The English version of MACS (Sveinbjornsdottir &192

Thorsteinsson, 2014) was used for the present study in193

Fiji. English is the official language used throughout the194

Fijian educational system from Year 1. However, in or-195

der to examine whether there might be slight differences196

between the Australian and Fijian use of the English lan-197

guage, a pilot study that included several adolescents from198

Suva, the capital of Fiji, was implemented. This pilot study199

showed that there was no need to edit the original version.200

The MACS is a 34-item scale with five first-order factors201

with five to eight items per factor; the factors are sto-202

icism/distraction, acting out, rumination, seeking social203

support, and self-care. In the present study, each item was204

answered on a scale from 0 (never) to 3 (always) with205

mean scores calculated for each of the five factors. The206

MACS has been shown to have good reliability and validity 207

across two different Western cultures (Sveinbjornsdottir & 208

Thorsteinsson, 2014) and to be applicable in one African 209

culture (Thorsteinsson, Sveinbjornsdottir et al., 2013). 210

Procedure 211

Permission was gained from the Fiji Ministry of Education 212

and approval from the ethical committee of the School of 213

Education, University of the South Pacific (USP). Two re- 214

searchers visited each school, one of them appointed by 215

the USP, as suggested by the USP’s ethics committee, and 216

an assistant who distributed paper-and-pencil surveys to 217

each participant. The survey was administered in eight 218

secondary schools in Fiji during school hours, in class- 219

rooms with, on average, 35 to 40 students in each group. 220

Students were informed of their right not to participate 221

at all and/or to leave single questions unanswered. Thus, 222

completing the questionnaire equalled consent. Standard 223

explanatory information was read to participants; they 224

were asked to think of a stressor and to rate their responses 225

on the MACS in relation to that stressor. The survey took 226

approximately 30 minutes to administer. 227

Statistical Analysis 228

AMOS structural equation model software was used to 229

conduct CFA of the MACS primary factor structure (i.e., 230

stoicism/distraction, acting out, rumination, seeking so- 231

cial support, and self-care) and of the two dimensions 232

of coping, that is, adaptive versus maladaptive coping 233

(Byrne, 2010; R.B. Kline, 2011). Missing values were im- 234

puted using covariance-based statistics or the expectation- 235

maximisation (EM) method (normal distribution as- 236

sumption). Structural equation model indices were se- 237

lected to cover the main facets of model fit. The goodness- 238

of-fit index (GFI) was used as an absolute fix index. GFI 239

ranges from 0 to 1, with values above 0.95 indicating a 240

good fit. The comparative fit index (CFI) was also calcu- 241

lated. It ranges from 0 to 1 and values above 0.90 suggest 242

a good fit. The root mean squared error of approximation 243

(RMSEA) and squared root mean residual (SRMR) were 244

calculated. SRMR with a value of zero represents a perfect 245

fit between the model and the population covariance ma- 246

trix. RMSEA values below 0.06 and SRMR values below 247

0.09 are generally interpreted as favourable. Finally, the 248

Tucker-Lewis coefficient (TLI) was reported, with values 249

close to 1.0 indicating good fit. 250

Results 251

CFA was used to test the MACS’ primary factor structure 252

and the two dimensions. The CFA showed generally a good 253

fit for the five factors under the two dimensions with GFI 254

= 0.95, CFI = 0.87, TLI = 0.83, RMSEA = 0.06 [90% CI: 255

0.05, 0.07], SRMR = 0.06, and the ratio of χ2/df = 3.87 (χ2 256

= 309.38, df = 80). 257

Table 1 shows where there are significant differences 258

between boys and girls in Fiji for the five coping factors 259

JOURNAL OF PACIFIC RIM PSYCHOLOGY 3
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Table 1
Means (SD) for Comparisons of Boys and Girls on the Different Factors on
MACS

Measure Boy Girl Hedges’ g (CI 95%)

Fiji (n = 384) (n = 388)
Stoicism 1.65 (0.42) 1.65 (0.42) 0.00 [−0.14, 0.14]
Acting out 0.64 (0.47) 0.56 (0.42) − 0.18 [−0.32, −0.04]
Rumination 1.38 (0.49) 1.62 (0.57) 0.45 [0.31, 0.59]
Seeking social support 1.60 (0.57) 1.60 (0.56) 0.00 [−0.14, 0.14]
Self-care 1.70 (0.55) 1.51 (0.54) − 0.35 [−0.49, −0.21]

Australia (n > 1129) (n > 1789)
Stoicism 1.46 (0.61) 1.47 (0.57) 0.02 [−0.06, 0.09]
Acting out 0.88 (0.71) 0.77 (0.65) − 0.16 [−0.24, −0.09]
Rumination 1.30 (0.61) 1.69 (0.65) 0.61 [0.54, 0.69]
Seeking social support 1.50 (0.71) 1.76 (0.66) 0.38 [0.31, 0.46]
Self-care 1.23 (0.65) 1.16 (0.61) − 0.11 [−0.19, −0.04]

Iceland (n > 3249) (n > 3292)
Stoicism 1.67 (0.56) 1.67 (0.52) 0.00 [−0.05, 0.05]
Acting out 0.56 (0.60) 0.52 (0.54) − 0.07 [−0.12, −0.02]
Rumination 1.40 (0.58) 1.83 (0.60) 0.73 [0.68, 0.78]
Seeking social support 1.64 (0.65) 1.93 (0.62) 0.46 [0.41, 0.51]
Self-care 1.22 (0.62) 1.18 (0.60) − 0.07 [−0.11, −0.02]

Table 2
Means (SD) Comparison for Coping by Language; Fijian (n = 392) and
Hindi (n = 330)

Measure Fijian Hindi Hedges’ g (CI 95%)

Stoicism 1.68 (0.41) 1.63 (0.42) − 0.12 [−0.27, 0.03]
Acting out 0.62 (0.44) 0.56 (0.42) − 0.14 [−0.29, 0.01]
Rumination 1.49 (0.55) 1.52 (0.53) 0.06 [−0.09, 0.20]
Seeking social support 1.63 (0.55) 1.63 (0.58) 0.00 [−0.15, 0.15]
Self-care 1.65 (0.54) 1.63 (0.56) − 0.04 [−0.18, 0.11]

on the MACS. Of the five primary factors, there were260

three significant differences between the sexes. Girls were261

more likely to ruminate than boys, but they were lower262

on acting out and self-care than boys. Table 1 gives an263

overview of the pattern of findings for the five factors264

on the MACS in Fiji, Australia, and Iceland. Girls in Fiji265

had lower acting out, higher rumination, and lower self-266

care than boys in Fiji, mirroring findings in Australia and267

Iceland. Stoicism/distraction was identical for boys and268

girls in all countries.269

As a post hoc analysis, we compared the two main eth-270

nic groups in Fiji. Ethnic groups were defined by language271

(i.e., Fijian and Hindi). About 392 participants identified272

Fijian as their mother tongue and 330 identified Hindi; the273

remaining 10.1% of participants who identified a language274

identified English (42), Gujarati (10), and other languages.275

Table 2 shows no significant differences between partici-276

pants speaking Fijian and Hindi on any of the five MACS277

factors, given that the Hedges’ g 95% confidence intervals278

overlapped zero. A correlation matrix (Table 3) shows the279

relationship between the five primary factors.280

Discussion281

The first and main hypothesis of this study was supported282

by a CFA. It confirmed that the adolescent coping scale,283

Table 3
Correlation Matrix for the Five Primary Factors in MACS, Fiji (N = 809)

Measure 2 3 4 5

1. Stoicism .03 .07 .27∗∗ .26∗∗
2. Acting out .30∗∗ .00 − .09
3. Rumination .01 − .16∗∗
4. Seeking social support .41∗∗
5. Self-care

Note: ∗p < .05. ∗∗p < .001.

MACS, is applicable between countries across the two 284

HDI categories ‘very high’ (Australia/Iceland) and ‘high’ 285

(Fiji; as defined by the United Nations Development Pro- 286

gramme, 2016), as had been the case between countries 287

within the highest HDI category (Australia and Iceland; 288

see Sveinbjornsdottir & Thorsteinsson, 2014). Thus, the 289

MACS’ five primary factors of stoicism/distraction, seek- 290

ing social support, self-care, rumination and acting out, 291

comprised of two dimensions (adaptive and maladaptive), 292

fit Fijian adolescents similarly to their Australian and Ice- 293

landic counterparts. This outcome renders further psy- 294

chometric support, enriches the two-dimensional theory 295

of adolescent coping as a cross-cultural phenomenon, and 296

supports the MACS as a good coping scale. 297

The second hypothesis was partially supported. Thus, 298

as expected, and is evident from the literature (see, for 299

instance, Lyubomirsky, Layous, Chancellor, & Nelson, 300

2015), Fijian girls were significantly higher on rumina- 301

tion than were Fijian boys, which is comparable with the 302

difference between girls and boys in both Australia and 303

Iceland. For the factor seeking social support, however, 304

the expected sex difference in Fiji was not found (i.e., that 305

girls score higher than boys), as for their Australian and 306

Icelandic counterparts. Instead there was no difference be- 307

tween Fijian boys and girls. When comparing means for 308

boys and girls on the seeking social support factor across 309

the three countries, an interesting pattern was observed. 310

The means for Fijian and Icelandic boys were similar, 0.60 311

and 0.64 respectively, whereas the mean for the Australian 312

boys was somewhat lower, 0.50. The pattern of means for 313

the girls was different to the pattern for boys. It was low- 314

est for the Fijian girls (0.60) and highest for the Icelandic 315

girls (0.93), with Australian girls in between (0.76). Pre- 316

vious research has found that increased gender inequality 317

negatively affects women and young girls, reducing help- 318

seeking behaviours (Barker, Olukoya, & Aggleton, 2005; 319

Umubyeyi, Persson, Mogren, & Krantz, 2016). These re- 320

sults for girls in seeking social support reflects the gender 321

inequality index (GII) ranking of the three countries: Ice- 322

land, 5; Australia, 24; and Fiji, 75, (United Nations Devel- 323

opment Programme, 2016). 324

The differences between boys and girls followed the 325

same pattern for stoicism/distraction, acting out, and self- 326

care in the three countries. There was little or no difference 327

between boys and girls for stoicism/distraction, while boys 328

were higher than girls on acting out and self-care. The 329
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differences were generally small except for self-care in Fiji330

where the difference was moderate. Thus, it is interesting331

to note that sex differences between two cultures within the332

‘very high’ HDI category are the same. On the other hand,333

sex differences between the two HDI categories ‘very high’334

and ‘high’ are somewhat the same and somewhat different.335

It is for further research to define whether and/or how336

these differences may be related to the HDI and the GII.337

The post hoc analysis suggests further that the MACS338

is cross-cultural as there were no significant differences339

in coping responses between the two ethnic groups of340

Fijians (citizens of Fiji), that is, iTaukei (ethnic Fijians)341

and Indian-Fijians, categorised by whether the mother342

tongue is Fijian or Hindi. This outcome renders further343

support to the MACS and the two-dimensional theory of344

adolescent coping.345

Strengths and Limitations346

The number of adolescents representing both ethnic347

groups of the Fijian population, as well as the diverse348

school directorates, is a strength of this study. The size349

of each ethnic group within the Fijian sample is close to350

the strictest of recommendations about sample sizes and351

proportions of participants per test item (Child, 1990;352

Gorsuch, 1983; P. Kline, 1993; Nunnally, 1978; Tabach-353

nick & Fidell, 2001). This makes psychometric inferences354

possible not only between the two HDI categories (very355

high and high), but also between the two cultures, that356

is iTaukei (ethnic Fijians) and Indian-Fijians, within the357

high HDI.358

The main limitation of this study is that items included359

in the MACS were not selected from Fijian adolescents. It360

is possible that the different coping pattern within some361

of the primary coping factors between the two HDI cat-362

egories, and the high correlations between some factors363

within dimensions (see Table 3) might be HDI related.364

Future research collecting coping responses from Fijian365

adolescents might further explain whether that is the case.366

Furthermore, the Fijian sample does not include a big367

cohort of younger adolescents like the Australian and Ice-368

landic samples; thus it is older. However, the Australian369

and Icelandic samples of Year 7 and Year 10 students370

were merged, as the pattern of findings was similar for371

both years. Finally, an extensive comparison of different372

path coefficients across cultures was not attempted in the373

present study as the focus was on the model fit to test the374

relevant hypothesis.375

Conclusion376

The present study extended the two dimensional (adap-377

tive vs. maladaptive) cross-cultural theory of adoles-378

cent coping that was established in Australia and Ice-379

land to Fiji and added further psychometric support380

for the theory. Thus, there is growing evidence that381

the adolescent coping scale MACS is applicable across382

cultures and within cultures, as well as between the383

two highest HDI categories. This latest study gives re- 384

searchers and health care professionals further support 385

for the MACS as a reliable cross-cultural adolescent coping 386

scale when conducting research or evaluating adolescent 387

coping. 388
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