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Abstract 11 

 12 

 13 

It has long been argued that mood fluctuation patterns in Antarctic expeditioners are largely 14 

homogeneous This research investigated mood fluctuation patterns throughout all stages of 15 

Antarctic deployment using latent class growth analyss. Utilising advanced statistical 16 

methods, such as latent class growth analysis, can greatly assist in identifying if mood 17 

fluctuation patterns experienced by Antarctic expeditioners are homogenous, and provide 18 

insight into mood flucutations patterns which has not been possible utilising traditional group 19 

based quantitative methods. Gaining a greater insight into if mood fluctuations in Antarctic 20 

expeditioners is homogenous further assist with the development, and implementation of, 21 

strategies to assist with expeditioner well-being. The analysis was conducted on 423 22 

expeditioner from the Australian Antarctic program between the 2005-2009 Antarctic 23 

deployment seasons Results supported the notion that mood fluctuation patterns in 24 

expeditioners within the Australian Antarctic program are largely homogeneous, as a 1-class 25 

cubic latent class growth model was identified as being the optimal fit for the dataset. 26 

Theoretical and practical implications are discussed in relation to research and prevention and 27 

intervention strategies.  28 
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Antarctica is one of the most extreme environments on Earth and places expeditioners 44 

outside the optimal physical, social and psychological parameters for performance (Steel, 45 

2016) . Being exposed to these parameters requires an individual to significantly alter their 46 

patterns of thought and behaviour to successfully adjust. Adjustment typically refers to the 47 

rebalancing of one’s life practically, psychologically and emotionally to new circumstances 48 

(de Ridder, Geenen, Kuijer, & van Middendorp, 2008). Adjustment can result in an increase 49 

or decrease in distress, depending on the addition or subtraction of resources which an 50 

individual may utilise to cope (Crowley & Hobdy, 2003), thus suggesting that adjustment can 51 

be investigated through examining mood fluctuation patterns, hereafter referred to as mood 52 

fluctuations.  53 

It has been theorised that mood fluctuations in expeditioners during Antarctic 54 

deployment are largely consistent across individuals or homogeneous (Bell & Garthwaite, 55 

1987; Natani & Shurley, 1973; Sandal, 2002). This has been argued from the consistency in 56 

the physical and social parameters experienced and similarity in the psychological profiles of 57 

the expeditioners (Grant et al., 2007).  58 

Parameters Influencing Mood Fluctuation in Antarctica 59 

The physical, social and psychological parameters experienced by Antarctic 60 

expeditioners can be identified as being significantly removed from routine environments.   61 

The physical parameters associated with Antarctic deployment are readily identifiable 62 

with Antarctica being characterised by extremely low temperatures (between -10oC and -60 63 
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oC), extreme light-dark cycles and an overall reduction in environmental stimulation (Norris, 64 

Payton & Ayton, 2010). The physical parameters of Antarctica also make it impossible to 65 

sustain human life without technology, which provides protection from extreme 66 

temperatures, adequate food and water, and a livable environment which becomes the sole 67 

location for different functions or behaviours, such as work, leisure activities and socialising 68 

(Lugg, 2005). These physical parameters are in stark contrast to routine environments, which 69 

are characterised by significantly warmer temperatures, stable light-dark cycles, significantly 70 

more environmental stimulation and less reliance upon technology for survival (Suedfeld & 71 

Steel, 2000).  72 

The social parameters are sparse in comparison to routine environments which 73 

provide regular opportunities to socialise with a variety of people, across a diverse range of 74 

settings and contexts (Norris et al., 2010). During deployment, expeditioners not only have 75 

limited contact with their pre-existing social supports, but are forced to interact with a largely 76 

unchanging group of expeditioners, with factors such as age, gender and occupation being 77 

significantly more homogeneous than those found in routine environments (Barnett & Kring, 78 

2003). 79 

The psychological parameters experienced by expeditioners are influenced by an 80 

individual’s perception, interpretation, and response to the situation, rather than the physical 81 

or social environment (Barnett & Kring, 2003). A documented psychological response to 82 

deployment in Antarctica has been termed the ‘winter-over syndrome’ characterised by 83 

elevations in negative mood states, such as depression and anxiety; increased irritability and 84 

hostility; impairments in cognitive functioning such as memory and concentration; increases 85 

in psychosomatic complaints; fatigue; insomnia; and occurrences of mild hypnotic states, 86 

referenced to as the ‘Antarctic stare’ or ‘long-eye’ (Palinkas, 2002). This constellation of 87 
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symptoms has been identified as having similar impacts on expeditioner functioning as sub-88 

clinical depression (Palinkas & Suedfeld, 2008).  89 

Psychological Profile of Antarctic Expeditioners 90 

 The identification of expeditioners most likely to successfully adjust to deployment 91 

has been a core focus of research and National Antarctic programs responsible for the 92 

selection, deployment, and well-being of expeditioners.  93 

 To assist with this most countries have adopted psychological screening and selection 94 

to minimise the risk of poor psychosocial adjustment (Lugg, 2005). These selection 95 

procedures aim to ‘select out’ unsuitable applicants due to a pre-existing, or an elevated risk 96 

of developing a psychiatric condition via psychological interviews and standardised testing 97 

(Palinkas et al., 2004).  98 

Following the application of the ‘select out’ criteria, psychological criteria are also 99 

utilised to ‘select in’ individuals with desirable characteristics, in an attempt to increase the 100 

likelihood of successful adjustment and performance during Antarctic deployment (John 101 

Paul, Mandal, Ramachandran, & Panwar, 2010). These ‘select in’ procedures commonly 102 

involve the identification of favourable personality characteristics to assist in the selection of 103 

expeditioners. Based on research, individuals high on conscientiousness, agreeableness, and 104 

affective stability (i.e. have low neuroticism), are viewed as favourable as these traits have 105 

been identified as more adaptive and conducive to managing the extreme parameters 106 

experienced during Antarctic deployment (Suedfeld & Steel, 2000). The earlier mentioned 107 

likelihood of expeditioners having a largely homogeneous psychological profile is further 108 

supported by the identification that Antartic expeditioners have a smaller variation of 109 

personality characteristics than is seen within the general population (Rivolier et al., 1998; 110 

Steel et al., 1997; Taylor, 1987).   111 

Homegenity of Mood Fluctations in Antartic Personnel 112 
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  Although previous research has investigated the homogeneity of Antaratic 113 

expeditioners in research investigating mood and psychological adjustment via statistical 114 

assumptions associated with quantitative methods, such as analysis of variance, advances in 115 

statistical modelling may provide greater insight into the homogeneity of the population. 116 

Advances in statisitical analysis also provides insight into if moderating factors need to be 117 

investigated and analysed to explain the differences between any identified mood 118 

fluctuations. One such variable which has been suggested in the literature as impacting upon 119 

the mood fluctuations is the length and season for which the expeditioner is deployed.  120 

Deployment Seasons in Antarctica  121 

 Antarctic deployments are typically divided into two distinct seasons, summer and 122 

winter, which differ along a spectrum in regard to the extreme physical and social parameters 123 

which an expeditioner experiences. The differing impact that deployment seasons may have 124 

on mood fluctuations can be argued as being implicitly suggested within literature, as 125 

research investigating the psychological impacts of deployment in Antarctica has typically 126 

collected and analysed data collected from summer deployment seasons (Khandelwal, Bhatia, 127 

& Mishra, 2015; Peri, Scarlata, & Barbarito, 2000; Ursin et al., 1991) and winter deployment 128 

seasons (Barbarito, Baldanza, & Peri, 2001; Bhargava, Mukerji, & Sachdeva, 2000; Chen, 129 

Wu, Li, Zhang, & Xu, 2016; Harris et al., 2010; McCormick, Taylor, Rivolier, & Cazes, 130 

1985; Nicolas, Suedfeld, Weiss, & Gaudino, 2015; Weiss & Gaud, 2004; Weiss, Suedfeld, 131 

Steel, & Tanaka, 2000) separately, indicating they may not be comparable, and thereby not 132 

homogeneous. Yet an investigation of whether the deployment season has an impact upon the 133 

mood fluctuations in expeditioners has never been explicitly investigated within research. 134 

Antarctic deployment during the summer season typically lasts between three to six 135 

months (Norris, 2010) and is characterised by continuous daylight periods and more 136 

favourable weather conditions, with temperatures ranging between 0oC and -10oC (Palinkas 137 
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et al., 2004). These more favourable weather conditions allow habitation beyond the confines 138 

of the base. In comparison to this, the winter season typically lasts between eight to 10 139 

months and is characterised by several months of complete darkness, with temperatures 140 

falling below -40oC (Norris, 2010), which makes life impossible without the life support 141 

system, with the research bases becoming the location for all daily activities.    142 

The social milieu of Antarctic bases also differs between summer and winter. During 143 

the summer, Antarctica is inhabited by significantly more expeditioners, from a wide range of 144 

vocational roles (Palinkas et al., 2004). This larger population of individuals creates a hive of 145 

activity within the bases and a high-pressure environment (Palinkas et al., 2004). This is in 146 

contrast to population sizes on these bases during the winter period, creating a ‘skeleton 147 

crew’, whose primary job is to keep the stations operational (Tothill & Martin, 2012). This 148 

smaller group of expeditioners during the winter season increases the likelihood of social 149 

monotony and isolation, as there is a very limited group of individuals to interact with (Leon, 150 

Sandal, & Larsen, 2011).  151 

Deployment season is also associated with deployment length, with a summer 152 

deployment lasting three-six months and winter deployment lasting seven-ten months. 153 

Deployment periods may also involve a combination of both summer and winter 154 

deployments, resulting in them being present on ‘on the ice’ for between 11-18 months 155 

(Norris, 2010).  156 

Phases of Deployment 157 

A majority of research investigating mood fluctuations during Antarctic deployment 158 

has focused on mood fluctuations ‘on the ice’ (Norris et al., 2010). However, Antarctic 159 

deployment starts long before the individual reaches Antarctica, and continues post the 160 

expedition. In fact, Antarctic deployment can be broken down into four phases. The pre-161 

deployment phase encompasses from when the individual finds out they will be working in 162 
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Antarctica till the physical departure (Parcell & Maguire, 2014). The second phase is the 163 

absence phase in which the expeditioner is physically working ‘on the ice’. The third phase, 164 

known as the reunion phase, consists of when the personnel returns home and can continue 165 

for two to three months, with the final phase, termed the reintegration period, typically 166 

following the reunion phase and can last for up to a year or more, depending on the 167 

circumstances and changes which have occurred during the deployment period (Norris, 168 

2010). Including all the phases of deployment within a model investigating the mood 169 

fluctuations to Antarctic deployment provides greater opportunity to have a holistic picture of 170 

Antarctic deployment, (Norris, 2010), and acknowledges the interactive processes of mood 171 

fluctuations across phases of deployment identified in other vocations requiring prolonged 172 

separation from home (Busuttil & Busuttil, 2001).  173 

Rationale 174 

The current study aims to address the following research question:  175 

• Across all phases of Antarctic deployment, are mood fluctuations in expeditioners 176 

homogeneous? 177 

Identifying if mood fluctuations are homogeneous for expeditioners can be utilised to 178 

provide insight into the nature and timing of psychological services and prevention strategies 179 

to assist with any increases in distress, which may not only be detrimental to the individual, 180 

but the broader team with whom they are working, and to sustain well-being derived from 181 

meaningful work into reintegration. Furthermore, it will provide insight into whether these 182 

prevention and interventions strategies should differ depending on the deployment length and 183 

season the expeditioner is deployed for.  184 
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Method 185 

Participants 186 

The original sample comprised of 482 expeditioners, however as incomplete data sets 187 

were excluded from the analysis, the final sample comprised of 423 expeditioners (304 male, 188 

119 female), representing retention rates of 87.76%. All expeditioners were recruited from 189 

the Australian Antarctic program during the 2005/2006, 2006/2007, and 2007/2008 summer 190 

and winter deployment seasons. See Table 1 for additional participant characteristics and 191 

Table 2 for descriptive statistics. 192 

Materials 193 

Hopkins symptoms checklist – 21 (HSCL-21). 194 

The HSCL-21 (Green, Walkey, McCormick, & Taylor, 1988) is a 21-item self-report 195 

inventory measuring current levels of health, well-being, and psychological distress. The 196 

scale comprises of three subscales assessing performance difficulties, general distress, and 197 

somatic distress, as well as providing a total distress score. The total distress score was used 198 

in the current study and selected as changes in mood states can result in not only an increase 199 

(or descease) in distress, but also somatic symptoms (somatic distress) and the ability to carry 200 

out tasks (performance difficulites). Participants reported how stressed they had been in the 201 

past 7 days on a 4-point Likert scale, from 1 (not at all) to 4 (extremely). Possible sub-scale 202 

scores range from 7 to 28, with higher scores indicating higher levels of distress. Scores 203 

range from 21 to 84, with higher scores indicating higher levels of distress. Cronbach’s alpha 204 

for the present study was .93 for the total distress subscale.  205 

Procedure 206 

This study was approved by the Australian Antarctic Division Ethics Committee 207 

(Human Experimentation) and the Southern Tasmanian Human Research Ethics Committee. 208 

Participants were recruited for the study via verbal presentations delivered during pre-209 

departure training. Consenting expeditioners were provided with a copy of the questionnaire 210 
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prior to departure, on the last day of each month during the absence period, and at both two 211 

months and twelve- months post return to Australia from Antarctica. All questionnaires were 212 

received by email or mail and returned via email, fax or mail. 213 

Analysis  214 

Latent Class Growth Analysis (LCGA) was used to identify if the sample included in 215 

the analysis was homogeneous. LCGA is a semi-parametric technique which can be used to 216 

identify distinct sub-groups of individuals which follow a similar pattern of change over time 217 

within a dataset (Andruff, Carraro, Thompson, Gaudreau, & Louvet, 2009). Within LCGA, a 218 

person-centred approach is taken and focuses on the relationships between individuals, rather 219 

than the relationships between dependent and independent variables, which is commonly 220 

seen within a variable-centred approach (Jung & Wickrama, 2008; Muthén, 2004). LCGA 221 

assists with the identification of whether a sample can be described by a singular growth 222 

trajectory, or if individuals in the sample can be members of several sub-populations (known 223 

as classes), and thus be best described by a number of growth trajectories (Muthén, 2004). 224 

Within each class, the individual growth trajectories are characterised as homogeneous 225 

(Andruff et al., 2009). Once an optimal number of classes is identified, predictor variables 226 

can be subsequently added to the model to determine if certain factors help distinguish 227 

individuals into different classes (Nagin, 2005), thus providing insight into the heterogeneity 228 

between classes, or sub-groups of individuals. Therefore, by grouping individuals based upon 229 

their similar trajectories, heterogeneity can be considered and provide insight into whether 230 

mood fluctuations in Antarctica expeditioners are homogeneous, as indicated by the 231 

identification of 1-class, or heterogeneous, as indicated by the identification of multiple 232 

classes within the dataset. If heterogeneity is identified, LCGA then allows subsequent 233 

predictor variables, such as absence length, to be added to the model to investigate if this 234 

explains the difference between classes.  235 
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 LCGA assumes all variance and covariance for growth factors within each class are 236 

fixed at zero, which allows faster model convergence (Andruff et al., 2009). This is 237 

acceptable as individual differences are captured by the multiple trajectories included in the 238 

model (Muthén, 2004). The identification of the optimal number of classes in LCGA is 239 

determined by model fit indices.  240 

Model fit indices.  241 

The optimal number of latent classes with the model was selected using guidelines 242 

outlined by Jung and Wickrama (2008). Specifically, the relative fits of 1 to 4 class models 243 

were compared using: Bayesian information criterion (BIC), Akaike's information criterion 244 

(AIC), sample-size adjusted BIC (Adjusted BIC) and entropy.  245 

Although several formal statistical criteria have been identified to assist in the 246 

selection of the optimal model fit for the dataset in LCGA, it is also strongly suggested that 247 

theoretical considerations also be taken into consideration when selecting the optimal model 248 

fit (Jung & Wickrama, 2008). The integration of pre-existing theoretical understanding to 249 

help guide model selection is due to the relative, rather than absolute, statistical selection 250 

criteria for selecting the optimal model fit (Nagin, 2005). Therefore, having a prior 251 

knowledge about the number of trajectories is considered preferable to provide conceptual 252 

support for the model. Based on the qualitative argument suggesting that mood fluctuations 253 

in expeditioners are largely homogeneous, there is conceptual support for a 1-class model.   254 

Sample size. 255 

 To conduct LCGA the required sample sizes is quite large. However, it has been 256 

identified that a sample size of 300 has acceptable results in a Monte Carlo simulation study 257 

(Muthén, 2004), thus it was feasible to conduct LCGA on the current sample.  258 
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Analysis approach.  259 

The present analysis used Mplus version 7.4. An initial single class unconditional 260 

LCGA, characterised by the HSCL-21 total distress scores of the participants over time was 261 

conducted with linear, quadratic and cubic slopes to investigate the shape of the data. A series 262 

of subsequent unconditional models were then run, increasing in class number with each 263 

iteration using guidelines outlined Jung and Wickrama (2008). If multiple classes were 264 

identified in the model, a conditional LCGA, including the predictor variable of ‘absence 265 

length’, was to be used to investigate if this variable could explain the heterogeneity between 266 

classes.  267 

Results 268 

  An initial unconditional 1-class model with only linear, linear and quadratic, and 269 

linear quadratic and cubic slope terms was modelled (Table 3). The significant cubic slope 270 

term and lower BIC value suggest that the unconditional latent growth curve with a cubic 271 

shape is the better fit (See Figure 1), therefore the linear, quadratic and cubic change 272 

parameters were included in subsequent models. A visual inspection of figure 1 suggests that 273 

the expeditioners within the current sample experienced two peaks in distress; the first during 274 

the initial stage of deployment, followed by a decrease in distress as deployment progressed, 275 

and a second increase in distress in the final month of deployment, the reunion and 276 

reintegration phases 277 

 As shown in Table 4, subsequent unconditional models with cubic slope terms were 278 

modelled ranging from 1-class models to 4-class models. Mplus parameter defaults options 279 

were used, whilst variances were set to zero. Results showed support for a 1-class model (See 280 

Figures 2 and 3). This decision was made based on the consideration of all the model fit 281 

indices and conceptual consideration stemming from pre-existing literature. Although the 282 

BIC was lower for the 2- class model (40515.57), in comparison to the 1-class model (BIC = 283 
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41091.72), investigation of the LMR and BLRT for the 2-class model were non-significant, 284 

therefore indicating no improvement to the model including 2 classes, in comparison to the 1-285 

class model. Consideration of the average latent class probabilities values was also taken into 286 

consideration, with only 8% of individuals falling into class 1 in the 2-class model. This falls 287 

below the recommendation that class sizes should include at least 10% of participants (Dunn, 288 

Campbell, & Jordan, 2013), thus it is not considered a reliable class. As well as support for a 289 

1-class model based off the model fit indices, the 1-class model holds conceptual support and 290 

is in line with the theoretical argument that the mood fluctuations experienced by 291 

expeditioners are homogeneous.  292 

As a 1-class model was identified as the optimal fit for the dataset, subsequent 293 

conditional LCGA were not conducted, as there was no heterogeneity between classes to be 294 

investigated.  295 

Discussion 296 

 The primary aim of this study was to investigate, across all phases of Antarctic 297 

deployment, if mood fluctuations in expeditioners are primarily homogeneous regardless of 298 

deployment length and deployment season. Overall, a 1-class cubic model was identified as 299 

having the most optimal fit for the data, therefore suggesting that mood fluctuations in 300 

expeditioners are largely homogeneous.  301 

 The notion that mood fluctuations in expeditioners are largely homogeneous has been 302 

a long-standing postulation from a qualitative perspective when taking into consideration the 303 

common psychological profile of expeditioners (Steel et al., 1997) due to the rigorous 304 

selection process, undertaken by Antarctic research divisions (Lugg, 2005) and the unique 305 

physical and social parameters experienced by all expeditioners during Antarctic deployment 306 

(Suedfeld & Steel, 2000).  307 
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From a theoretical perspective, the rigorous selection procedures employed to identify 308 

expeditioners who are most likely to cope with the extreme parameters experienced in 309 

Antarctica may provide insight into why mood fluctuations are primarily homogeneous. It 310 

has already been identified within research that the individuals who apply to work in 311 

Antarctica have smaller variations in personality characteristics than is seen within the 312 

general population (Steel et al., 1997). An individual’s personality profile has been identified 313 

as influencing how an individual will cope in new situations (Carver & Connor-Smith, 2010), 314 

with effect sizes investigating the influence that coping has on psychological adjustment 315 

typically being within the small to moderate range (Clarke, 2006). Additionally, specific 316 

coping responses are more strongly associated with certain personality traits. As previously 317 

indicated, ‘select in’ procedures aim to identify individuals high in emotional stability (or low 318 

neuroticism), conscientiousness and agreeableness, as these traits have been identified as 319 

being more adaptive and conducive to managing the extreme parameters experienced during 320 

deployment (Leon et al., 2002; Suedfeld & Steel, 2000). Individuals with personality profiles 321 

high in emotional stability, conscientiousness and agreeableness have been identified as 322 

being more likely to engage in specific coping recourses such as problem-solving, cognitive 323 

restructuring and seeking out social support to assist them in coping with stressors (Clarke, 324 

2006). Therefore, if expeditioners are more likely to engage in similar coping responses to 325 

stressors during their deployment, it may increase the likelihood of a similar mood 326 

fluctuation patterns occurring. 327 

 The nature and severity of stressors has also been identified as moderating the 328 

relationship between personality and coping (Carver & Connor-Smith, 2010). It can be 329 

argued that the nature and severity of the stressors experienced by all expeditioners have a 330 

smaller degree of variability between expeditioners, compared to those in the general 331 

population, due to the unique physical and social parameters experienced during Antarctic 332 
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deployment (Suedfeld & Steel, 2000). Therefore, due to the capsulised living environment, 333 

exogenous factors, which would typically moderate how certain personality profiles cope and 334 

adjustment, are held constant, leading to a more homogeneous pattern in mood fluctuations.  335 

 The results from the current study also suggest that the pattern of psychological 336 

adjustment in expeditioners is homogeneous regardless of deployment length or season. It has 337 

been suggested in research that the psychological adjustment in expeditioners may differ 338 

between the winter and summer deployment season, due to differences such as deployment 339 

length and differences in environmental characteristics including weather conditions, 340 

temperature, and light/day cycles (Norris et al., 2010). However, the results in the current 341 

study suggest that a 1-class cubic model was the most optimal fit for the data despite having 342 

data included included from expeditioners deployed during summer deployment periods, 343 

winter deployment periods and both deployment seasons continuously (variable absence 344 

length: See Table 1), therefore suggesting that regardless of deployment season or length, 345 

mood fluctuations in the current sample is largely homogeneous.  346 

This finding also suggests that deployment season, or length, may not be a key 347 

contributor to mood fluctuations experienced by expeditioners during deployment, as a 348 

largely homogenous pattern was identified, even though the data set had been collected from 349 

several different deployment seasons, and different deployment lengths. This finding 350 

similarly supports the notion that it may be how an expeditioner copes, and the specific 351 

coping resources used, which influences mood fluctuations, and not necessarily the physical 352 

and social parameters, or the deployment season and deployment length, they experience. 353 

Research has indicated that there is a degree of consistency in coping when individuals use 354 

similar coping strategies on a repeated basis to deal with an ongoing stressor over time 355 

(Compas, Forsythe, & Wagner, 1988). It can be identified that regardless of the deployment 356 

season, or length, the resources available, or more specifically unavailable to the 357 
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expeditioners, due to the living environment in Antarctica, remain consistent, therefore 358 

limiting factors which are known to create variability in coping (Bonanno & Burton, 2013). 359 

Therefore, the factors which may create variability in coping patterns between expeditioners 360 

deployed during different seasons, or for differing lengths of time, can be identified as being 361 

relatively constant and may provide insight into why a homogenous mood fluctuation pattern 362 

was identified in expeditioners, regardless of deployment season or length. 363 

Theoretical and Practical Implications 364 

 The identification of homogeneous mood fluctuations in the current sample has 365 

theoretical implications. The mood fluctuation pattern in the current sample was best fitted 366 

with a cubic curve, therefore suggesting that mood fluctuations in expeditioners in non-linear 367 

in nature. A visual inspection of figure 1 and 2 suggests that the expeditioners within the 368 

current sample experienced an increase in distress during the initial stage of deployment, 369 

followed by a decrease in distress as deployment progressed, followed by a final increase in 370 

distress in the final month of deployment, the reunion and reintegration phases. Interestingly 371 

this cubic curve pattern does no support the notion of a Third Quarter Phenomenon (TQP), as 372 

no increase in distress can be seen at the third quarter point within the current sample. 373 

Furthermore, if the TQP was evident, it would be assumed that multiple classes would have 374 

been identified to provide an optimal fit for the data to account for differing peak distress 375 

points associated with differing deployment lengths, rather than the identification of a 1-class 376 

model as the optimal fit. This finding is consistent with research identifying that the presence 377 

of the TQP is inconsistent within research (Ehmann, Altbäcker, & Balázs, 2018; Hawkes & 378 

Norris, 2017).  379 

Although the current project did not have the scope to explore all factors which have 380 

been hypothesised to influence mood fluctations, (e.g. sex, nationality, number of 381 

deployments on the ice, relationship status during deployment) (Ursin et al., 1991), the results 382 
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did suggest that regardless of the deployment season or length, there is a primarily 383 

homogeneous pattern. This suggests that factors which influence mood fluctuations in 384 

expeditioners may be readily identifiable across both deployment seasons. Therefore, future 385 

research should aim to look at factors which are consistent across the deployment seasons, 386 

such as expeditioner nationality, length of work shifts and pre-deployment training, as this 387 

may assist in identifying factors which can assist, or may adversely impact upon, 388 

expeditioner well-being.  389 

 From a practical perspective, the identification of a primarily homogeneous pattern 390 

suggests that psychological interventions and prevention strategies may not have to be altered 391 

depending on the deployment season, or deployment length, in which the expeditioner is 392 

deployed. Taking this into consideration, along with previous research indicating 393 

preventative intervention strategies may hold the most utility in assisting expeditioners 394 

undergoing psychological adjustment during deployment (Hawkes & Norris, 2017), Antarctic 395 

research organisations responsible for the deployment of expeditioners, and their well-being 396 

will be able to develop generalizable support strategies to best support their expeditioners 397 

during deployment regardless of deployment seasons. 398 

Strengths and Limitations 399 

 A key strength of this study is the sample size. A common methodological limitation 400 

in research investigating the psychological impact of Antarctic deployment is the small 401 

sample sizes (Chen et al., 2016). The key factors contributing to these small sample sizes 402 

include the limited population available to participate in the research and the necessary 403 

requirement of voluntary participation (Hawkes & Norris, 2017). This study overcame this 404 

common methodological limitation in Antarctic research by collecting data from expeditions 405 

across multiple Antarctic deployment seasons. The larger sample also allowed the current 406 

study to utilise LCGA to investigate if the current dataset was one homogeneous population, 407 
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or included multiple homogeneous subpopulations within a larger heterogeneous population 408 

(Jung & Wickrama, 2008). The current study also included data collected from all phases of 409 

Antarctic deployment, which can be identified as a strength as a majority of research 410 

investigating the psychological impact of deployment in Antarctica can be identified as 411 

focusing only on the absence phase, and thus not providing a holistic picture of the 412 

deployment experience for expeditioners.  413 

  Several limitations must be acknowledged in the current study, including the 414 

common limitation in longitudinal research of missing data. To overcome this, missing data 415 

was handled utilising full information maximum likelihood estimation (FIML). FIML is a 416 

widely-accepted method for handling missing data and is commonly implemented in growth 417 

modelling techniques, such as LCGA (Muthén, 2004), therefore it was considered 418 

appropriate in the present study. Additional limitations relate to the nature of the data, 419 

specifically the nationality of the participants and the age of the data. Firstly, the current 420 

sample was primarily the same nationality, and thus, may not be generalizable to multi-421 

national expedition teams. Investigation of how multinational teams adjust to deployment in 422 

the Antarctic has been identified as an area which needs further investigation (Zimmer, 423 

Cabral, Borges, Côco, & Hameister, 2013). The data in the current research is also over 10 424 

years old. This is a limitation as there have been a number of changes in Antarctic 425 

deployment over the past decade, primarily related to infrastructure and technologies 426 

available to support human habitation (such as increased internet access). However, limited 427 

change has occurred in the fundamental nature of selection, training, and deployment 428 

experiences during this period. Furthermore, station composition in terms of roles and gender 429 

ratios has largely remained constant over this time. Further, as the data referred to was 430 

obtained from multiple cohorts over multiple years (2005-2008), this does suggest a degree 431 

of stability of the findings independent of a given population at a single time-point as has 432 
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been used in other studies. Overall, the current study supports the long-standing notion that 433 

mood fluctuations in expeditioners are primarily homogeneous and can assist in the 434 

development and implementation of interventions for expeditioners.  435 
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 606 

 607 

Table 1.  608 

Demographic information of participants.  609 

 610 

 611 

 612 

 613 

 614 

 615 

 616 

 617 

 618 

 619 

 620 

 621 

 622 

 623 

 624 

 625 

Demographic Variable             N           

Age (years) 20-29 114 

 30-39 172 

 40-49 98 

 50+ 39 

Sex Male 304 

 Female 119 

Previous Experience  Yes 195 

 No 228 

Absence Length  3-6 months 162 

 7-10 months 17 

 11-14 months 204 

 15+ months 40 

Involved in a romantic 

relationship Yes 282 

 No 141 

Method of Return to Australia  Ship 404 

 Plane 19 
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 626 

 627 

 628 

 629 

 630 

 631 

 632 

 633 

 634 

Table 2. 635 

Descritpive Statistics for Total Distres Scores.. 636 

Time point N Group Mean (SD) 

Month 1 423 29.91 (6.53) 

Month 2 423 27.74 (6.94) 

Month 3 423 31.71 (14.46) 

Month 4 423 29.43 (12.84) 

Month 5 423 27.12 (11.74) 

Month 6 423 26.83 (11.76) 

Month 7 423 26.56 (8.85) 

Month 8 263 31.56 (14.11) 

Month 9 263 29.63 (14.36) 

Month 10 263 25.56 (11.66) 

Month 11 263 24.97 (10.61) 

Month 12 246 21.89 (10.04) 

Month 13 246 21.65 (12.60) 

Month 14 105 29.09 (6.31) 

Month 15 105 26.09 (6.31) 

Month 16 64 28.58 (3.83) 

Month 17 64 27.47 (3.81) 

Month 18 64 28.51 (3.77) 

Month 19 64 28.34 (3.83) 

Month 20 423 35.59 (7.24) 

Month 21 423 29.72 (12.74) 

Note: Month 1 = pre-deployment distress rating, Month 20 = reunion distress rating and 21 = 637 

reintegration distress rating. N = number of participants at timepoint. SD = Standard 638 

Deviation. 639 

 640 

 641 
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 642 

 643 

 644 

 645 

 646 

 647 

 648 

 649 

 650 

 651 

Table 3. 652 

Summary of Model Fit Statistics for the Unconditional Linear, Quadratic and Cubic Models 653 

 654 

 655 

  Linear Quadratic Cubic 

Model 1-class 1-class 1-class 

Number of free 

parameters 

24 

 

25 

 

26 

 

BIC 42086.782 

 

42075.92 

 

41091.724 

 

AIC 41989.65 

 

41974.734 

 

40986.492 

 

Adjusted BIC 42010.62 

 

41996.585 

 

41009.217 

 

Intercept estimate 

(SE) 

28.8 (0.264) 

p<0.001** 

 

29.71 (0.35) 

p<0.001** 

 

2.406 (0.052) 

p<0.001** 

 

Slope estimate (SE)  0.035 (0.04) p = 

0.375 

-0.232 (0.09) p = 

0.008 ** 

 

9.461(0.17) 0.001 

1.021 (0.195) p < 

0.001 ** 

Quadratic  0.013 (0.004) 0.003 

0.035 (0.006) p< 

0.001** 

-0.931 (0.025) p< 

0.001** 

Cubic   0.027 (0.001 p< 

0.001** 
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Note: BIC= Bayesian information criterion; AIC = Akaike’s information criterion; Adjusted 656 

BIC = Sample-size adjusted bayesian information criterion; ** = p<0.001, * =  p= 0. 05. 657 

 658 

 659 

 660 

 661 

 662 

 663 

 664 

 665 

 666 

 667 

Table 4.. 668 

Summary of Model Fit Statistics for the Unconditional Cubic Models Ranging from Models 669 

with 1-Class to 4-Classes. 670 

 671 

Model BIC AIC Adjusted 

BIC 

LMR Adjusted 

LRT 

Entropy C1 C2 C3 C4 

1-

class 

41091.72 40986.49 41009.22 - - - 100%    

2-

class 

40515.57 40390.10 40417.19 0.108 0.114 0.913 8% 92%   

3-

class 

40180.85 40035.15 40066.61 0.297 0.306 0.795 78% 18% 4%  

4-

class 

40028.75 39862.81 39898.65 0.733 0.737 0.758 11% 3% 68% 18% 

Note: BIC= Bayesian information criterion; AIC = Akaike’s information criterion; Adjusted 672 

BIC = Sample-size adjusted bayesian information criterion; LMR = Lo-Mendell-Rubin 673 

likelihood ratio test; Adjusted LRT =Bootstrapped Likelihood Ratio Test; C1- Class 1; C2 = 674 

Class 2; C3 = Class 3; C4= Class 4. 675 
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 678 

 679 

 680 

 681 

 682 

 683 

 684 

 685 

 686 

Figure 1. Unconditional Model with Cubic Change Parameters. Note: Month 1 = pre-687 

deployment distress rating, Month 20 = reunion distress rating and 21 = reintegration distress 688 

rating. 689 

 690 

Figure 2. 1-Class Cubic Latent Class Growth Model. Note: Month 1 = pre-deployment 691 

distress rating, Month 20 = reunion distress rating and 21 = reintegration distress rating.   692 

 693 

 694 

 695 

Figure 3. Individual Expeditioner Distress Scores within the 1-Class Cubic Latent Class 696 

Growth Model. Note: Month 1 = pre-deployment distress rating, Month 20 = reunion distress 697 

rating and 21 = reintegration distress rating. 698 

 699 

 700 


