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Abstract:  21 

Countries in the 'global south' are characterized by factors that contribute to the increased 22 

incidence of traumatic brain injury (TBI). This systematic review and meta-analysis aimed to 23 

assess the prevalence of neuropsychiatric sequelae following a TBI, specifically among the 24 

Western Asian, South Asian, and African regions of the global south. A literature review was 25 

conducted until August 20, 2021, for publications that measured psychiatric or cognitive 26 

impairment after TBI from the 83 countries that constitute the aforementioned regions. The 27 

main databases, such as PsycINFO, Scopus, PubMed/MEDLINE, ProQuest (English), Al-28 

Manhal (Arabic) and Google Scholar, were selected for grey literature. Following the 29 

evaluation of the articles using the Joanna Briggs Institute guidelines, the random effects 30 

model was used to estimate the prevalence of depression, anxiety, posttraumatic stress 31 

disorders (PTSD), sleep disturbance related to TBI (TBI-SD), obsessive–compulsive disorder 32 

(OCD), and cognitive impairment. Of 56 non-duplicated studies identified by the initial 33 



 

 

search, 27 studies were eligible for systematic review and 23 for meta-analysis. The pooled 34 

prevalence of depression in a total sample of 1882 was 35·35% (95% CI=24·64–46·87%), of 35 

anxiety in a total sample of 1211 was 28·64% (95% CI=17·99–40·65%), of PTSD in a total 36 

sample of 426 was 19·94% (95% CI=2·35–46·37%), of OCD in a total sample of 313 was 37 

19·48% (95% CI=0·23–58·06%), of TBI–SD in a total sample of 562 was 26·67% (95% 38 

CI=15·63–39·44%), and cognitive impairment in a total sample of 941 was 49·10% (95% 39 

CI=31·26–67·07%). To date, this is the first critical review that has examined the spectrum of 40 

post–TBI neuropsychiatric sequelae in the specified regions. While existing studies lack 41 

homogeneous data due to variability in the diagnostic tools and outcome measures utilised, 42 

the reported prevalence rates are significant and comparable to statistics from the global 43 

north. 44 

Keywords: traumatic brain injury; neuropsychiatric sequelae; global south; systematic re-45 

view; meta-analysis; cognitive impairment; anxiety; depression 46 

 47 

Introduction 48 

A widely accepted definition of what constitutes traumatic brain injury (TBI) has yet to be 49 

established.1 Concisely, TBI is a condition that can classically be attributed to external 50 

mechanical forces that injure brain tissues, which, in turn, compromise the integrity of brain 51 

functioning. The outcome is a cascade of biopsychosocial disturbances that lead to transient 52 

or chronic functional outcomes.1,2,3,4 Among the various secondary conditions that commonly 53 

follow TBI, neuropsychiatric sequelae include cognitive, emotional, behavioural, and 54 

sensorimotor disturbances. The frequencies of behavioural and emotional disturbances have 55 

been extensively studied, with Ponsford et al5 reporting that 18·3% to 83·3% of those who 56 

sustain TBI have these outcomes. This wide variation in the rate of post–traumatic secondary 57 

conditions is likely to be due to many factors, including the time since the injury, the 58 

diagnostic tool used, and the quantification of the severity of TBI and case ascertainment.6,7  
59 

 
60 

According to the Diagnostic and Statistical Manual of Mental Disorders (DSM), mild or 61 

major neurocognitive disorders due to TBI have the potential to contribute to dependency and 62 

disability.8-10 TBI coupled with secondary neuropsychiatric symptoms tend to account for the 63 

greater part of the cost of healthcare utilisation compared to populations without these 64 

symptoms.11-13 Studies have also reported that a critical predictor of poor psychosocial 65 

outcomes following TBI is the initial level of impairment of cognition or functioning.14,15  
66 

 
67 



 

 

Around the world, approximately 69 million people sustain a TBI each year.16 Lower-middle-68 

income countries in the global south have shown a prevalence of TBI of 811/100,000.16 69 

However, this indicated rate could be considered to be just the tip of the iceberg due to the 70 

lack of high–quality data from these regions.16,17 The mortality and disability rate after TBI in 71 

these countries is high, representing one third to one–half of trauma–related causes of death 72 

and injury in the world.18 The vast majority of those injured are in their prime productive 73 

years between the ages of 11 and 40.18,19 74 

 75 

Although it is inappropriate to paint all developing countries with the same broad strokes, the 76 

common healthcare issues common to several of these countries include infectious and 77 

environmental diseases, high infant mortality rates, and lack of food security. However, non-78 

infectious diseases and associated long–term health concerns are gaining importance, with 79 

recent estimates suggesting that 2·4 billion people have a disability, including an estimated 80 

49 million whose disability can be attributed to TBI.20,21 Despite the increasing tide of non-81 

communicable diseases such as TBI, efforts in Western Asian, South Asian and African 82 

countries have generally been geared toward cure-orientated biomedical care commonly 83 

associated with communicable diseases. TBI is often relegated to the sphere of minor health 84 

concerns by government healthcare planners, giving it the characteristic trait of a ‘silent 85 

epidemic’.16  
86 

 87 

Data suggest that after TBI, mortality during hospitalisation is decreasing, particularly in the 88 

global north.22 Improved outcome rates can be largely attributed to access to specialised 89 

intensive care units, often unavailable to those of lower socioeconomic status living in 90 

developing countries with scarce resources.23 While TBI affects all age groups, detailed 91 

analyses have shown that the occurrence of TBI follows a trimodal distribution, often 92 

occurring in children, early adults and senior citizens.24,25 Many countries in the global south 93 

are suggested to be in the midst of the second phase of demographic transition, where there is 94 

a high birth rate and an increasing life span.26 These demographic changes have heightened 95 

the concentration of the 'youth bulge' in the population structure with people living longer, 96 

which also correlates with the increased use of automobiles.27,28 Due to this increased 97 

exposure to risk factors coupled with sparse healthcare resources, the global south is likely to 98 

experience a higher burden of TBI compared to countries in the global north.16 99 

 100 



 

 

This is especially necessary to consider due to some of the significant differences in the TBI 101 

condition between the global south and the global north. One key distinction is the 102 

epidemiology of TBI, with Africa and Southeast Asia reporting the highest incidence rates 103 

among younger demographics due to 'road traffic accidents', in contrast to TBI in North 104 

America, where a significant cause is falls in the elderly.18 People from the global south also 105 

have twice the odds of death after severe TBI compared to their counterparts in the global 106 

north.29 A majority (93%) of the TBI prognostication models are also based on samples from 107 

the global north.30 These are significant factors that call for management protocols that are 108 

sensitive and specific to these demographically distinctive groups. 109 

 110 

With these factors in mind, it is important to note the lack of systematic reviews and statistics 111 

on TBI and related adverse short– and long–term neuropsychiatric outcomes from western 112 

Asia, South Asia, and Africa, regions that are part of the ‘global south’.16 A study by 113 

Tropeano et al31 reflects this trend, indicating that a higher proportion of publications 114 

evaluating the burden of TBI was from countries of the global north, as opposed to those of 115 

African and South East Asian regions, despite approximately 80% of the world population 116 

residing in the latter.32  117 

 118 

This systematic review and meta-analysis aimed to assess the prevalence of psychiatric and 119 

cognitive impairment following TBI, specifically among the western Asian, South Asian and 120 

African regions of the global south. It is essential to consider psychiatric symptoms and 121 

cognitive impairment in tandem due to the bidirectional relationship between them with 122 

respect to aetiology, presentation, and treatment. Critical evaluation of existing literature on 123 

the magnitude of neuropsychiatric disturbances in the post–TBI population will help to lay 124 

the groundwork for evidence–based management and rehabilitation promotion programmes 125 

such as WHO’s Rehabilitation 2030.33 The global south is a geopolitical term used as a 126 

shorthand to denote economically, politically, or culturally marginalised regions outside of 127 

Europe and North America.34  While the global south consists of a vast region that includes 128 

South and Latin America, Pacific Islands, Africa and Asia, for brevity, the present review of 129 

the prevalence of neuropsychiatric complications after TBI will focus specifically on the 130 

regions of western and southern Asia and Africa. 131 

 132 



 

 

Materials and Methods 133 

The present systematic review was conducted in accordance with an established protocol, us-134 

ing the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta–Analyses) 135 

guidelines and included all articles published and in print up to August 20, 2021.35 This sys-136 

tematic review has been registered under PROSPERO (registration ID. CRD42021270604). 137 

The article extraction process began with the use of search terms across different levels de-138 

limited using the Boolean operators "AND" and "OR". The first level (for TBI) included 139 

search terms such as "Traumatic brain injury" OR "head impact" OR "brain injury". Level 2 140 

(for psychiatric and cognitive symptoms) included the following search terms: "mental disor-141 

der" OR "psychiatric disorder" OR "mental illness" OR "cognitive impairment" OR (other 142 

specific individual mental disorders such as "depression", "anxiety", "eating disorders", 143 

"PTSD", "dementia", cognitive decline, etc.). The final level included the individual country 144 

names [GCC: Oman, Kuwait, Bahrain, Saudi Arabia, Qatar, and the United Arab Emirates. 145 

Western Asia: Israel, Iraq, Jordan, Palestine, Lebanon, Iran, Syria, Afghanistan, Pakistan, 146 

Bahrain, Kuwait, Qatar, Oman, United Arab Emirates, Saudi Arabia, and Yemen. South Asia: 147 

Bhutan, Bangladesh, Pakistan, India, Sri Lanka, Nepal, Afghanistan, and the Maldives. Af-148 

rica: Algeria, Angola, Botswana, Benin, Burundi, Burkina Faso, Cabo Verde, Central African 149 

Republic (CAR), Cameroon, Comoros, Chad, Republic of Congo, Democratic Republic of 150 

Congo, Djibouti, Cote d'Ivoire, Egypt, Equatorial Guinea, Eswatini (formerly Swaziland), Er-151 

itrea, Gabon, Ethiopia, Ghana, Gambia, Guinea–Bissau, Guinea, Lesotho, Kenya, Libya, Li-152 

beria, Malawi, Madagascar, Mali, Mauritius, Mauritania, Mozambique, Morocco, Niger, Na-153 

mibia, Nigeria, Rwanda, Sao Tome and Principe, Seychelles, Senegal, Somalia, South Africa, 154 

Sierra Leone, South Sudan, Sudan, Togo, Tanzania, Tunisia, Zambia, Uganda, and Zimba-155 

bwe]. The accumulated articles were further screened to ensure that they met the required eli-156 

gibility criteria. This systematic review has been registered with PROSPERO (registration ID 157 

CRD42021270604). 158 

 159 

2.1 Data retrieval strategies 160 

Based on the inclusion criteria, the process of article identification began with a complete 161 

screening of the main databases by three independent authors (AG, SS and SM): PsycINFO, 162 

Scopus, PubMed/MEDLINE, ProQuest for English articles, and the Al–Manhal database for 163 

Arabic articles. A final search of up to 10 pages on Google Scholar was also performed to 164 

ensure the inclusion of any remaining articles (including grey literature) that may have been 165 

missed. This aforementioned search strategy did not include a search based on a specific 166 



 

 

timestamp, implying that any and all articles (including those that were published or in press) 167 

as of August 20, 2021 were included in the search. 168 

 169 

The full versions of the articles were downloaded when their titles and abstracts met the 170 

inclusion criteria. After further exclusion of articles that did not meet the inclusion criteria, 171 

the three independent authors (AG, SS, and SM) for any articles that may have been missed 172 

during the initial search process, producing a final total of 52 articles for quality review using 173 

the Joanna Briggs Institute (JBI) guidelines - the prevalence checklist - for the evaluation of 174 

scientific research articles.36 In case disagreement arose between the three main reviewers, 175 

the third, fourth, and fifth authors (SA, MS, and MFC) were consulted for discussion until a 176 

consensus was achieved.  177 

 178 

2.2 Inclusion and exclusion criteria 179 

Regarding the types of studies included in this systematic review, the characteristics of the 180 

included articles comprised of (1) original research (newly conducted studies or studies that 181 

use secondary data), (2) samples included civilian populations, (3) studies that measured 182 

some form of psychiatric or cognitive impairment after a single traumatic brain injury using 183 

standardised diagnostic procedures or self-reported measures, regardless of the time interval 184 

following the TBI event, and (4) prospective or retrospective cross-sectional, cohort, or case–185 

control studies, (5) studies written in English or Arabic, and (6) samples from western Asia, 186 

South Asia, and Africa.  187 

 188 

Studies were excluded if (1) the samples included military personnel and war veterans, (2) 189 

the participants reported a TBI that had not been diagnosed in a medical setting (reported 190 

based on nonstandardised measures and methods), or (3) the participants had a history of 191 

psychiatric illness, cognitive impairment, intellectual disability, or other neurological events 192 

(4) reviews, case studies, case reports, brief reports, brief communications, or any other type 193 

of article that was not original research, (5) they reported only average scores for 194 

psychometric measures but not prevalence.  195 

 196 

The population included in this study was civilians who had been appropriately diagnosed 197 

with a TBI, as gleaned through the guidelines of the Federal Interagency Traumatic Brain 198 

Injury Research Informatics System for TBI Research (2015), the American Congress of 199 

Rehabilitation Medicine (1993), Department of Veterans Affairs and the Department of 200 



 

 

Defence (2009), and the International and Interagency Initiative toward CDE for Research 201 

on TBI and Psychological Health (2010).1,2,3,4. Although there was no homogeneous 202 

agreement on the exact evaluative procedures used for the diagnosis of TBI, the condition 203 

generally involved damage or infarction of brain tissues attributable to an external 204 

mechanical force, as evidenced by loss of consciousness, posttraumatic cognitive and 205 

behavioural changes, or any other objective neurological finding.37 206 

 207 

2.3 Evaluation of the quality of studies reports 208 

According to the standardised items listed in the JBI checklist for prevalence studies, the 209 

three reviewers independently carried out an independent evaluation of the title, abstract, 210 

methods, results, discussion, and other sections of each included study was carried out 211 

independently by the three reviewers.38 The resulting interrater reliability of the three 212 

independent authors of the current quality measure was strong, with an intraclass correlation 213 

coefficient (ICC) of 0.88. After a complete evaluation of all articles using the JBI checklist, 214 

the next stage was to decide which articles were of sufficient quality to include in the 215 

systematic review and data extraction. There is no single approach that is considered best 216 

practise. Porritt et al39 suggested a mutual agreement between the members of the research 217 

team to be ideal. Since the JBI checklist consists of 9 questions, each article was scored on a 218 

scale of zero to nine points. It was decided among the team of authors that the articles that 219 

earned a score equal to or above 7 would be included in the systematic review and data 220 

extraction process.  221 

 222 

2.4 Data extraction 223 

Three independent authors (AG, SS and SM) extracted relevant information from identified 224 

studies, including information such as the name of the first author, the year of publication, the 225 

year(s) of study conduct, the country in which the study was conducted, sampling methods, 226 

the median, mean and standard deviation of the age of participants along with the age range, 227 

the characteristic of the sample (university student, patient, etc.), sample size, the sex 228 

distribution of the sample, the assessment tools, the reliability of the said tools, the disorder 229 

screened, the total number of positive cases and the duration after which neuropsychological 230 

tests were administered (post–TBI duration). 231 

 232 

2.5 Patient and Public Involvement 233 



 

 

There was no direct patient or public involvement or recruitment for the purposes of this 234 

study. 235 

 236 

2.6 Statistical analysis 237 

The acquired data were analysed using the MedCalc 12 statistical software. In this review, six 238 

main psychological outcomes of patients with TBI were identified: depression, anxiety, post–239 

traumatic stress disorders (PTSD), obsessive–compulsive disorders (OCD), TBI–related sleep 240 

disturbance (TBI-SD) and cognitive impairment. In the meta-analysis, the estimated pooled 241 

prevalence for each outcome was calculated (Petrie et al40). The statistics I2 and Q were used 242 

to assess heterogeneity between articles with the same outcome.41 The 95% CI of each study 243 

was estimated using the binomial method available in the MedCalc software. For the 244 

heterogeneity test, a random effects model was used to interpret the results if the I2 statistic 245 

was greater than 50% and the Q statistic was < 0.1; otherwise, we used the fixed effects 246 

model. 42, 41. 247 

 248 

Results 249 

An initial search of the databases yielded a total of 166 usable articles. Subsequently, 250 

duplicates (9), inaccessible (3) and articles that did not meet the inclusion criteria (104) were 251 

removed, leaving the team with a total of 56 articles (Supplementary Figure 1). 252 

Of the 56 unduplicated original studies identified by the initial search, 27 articles (earning a 253 

score equal to or above 7 according to the JBI criteria) were considered eligible for the 254 

systematic review (Supplementary Table 1).37, 43-68 Four studies were further excluded 255 

because it was not possible to group them into any of the categories based on symptoms, each 256 

study covering a singularly unique disorder by itself (i.e., post–concussive syndrome or 257 

symptoms, aggression, and posttraumatic amnesia). A final total of 23 studies were used for 258 

the meta-analysis (Supplementary Figure 1).37, 43-64  259 

 260 

Although the initial search of existing databases included 83 countries, a total of 27 studies 261 

from the following ten countries were finally included in this study: Israel, Iran, Oman, Mo-262 

rocco, India, Nepal, Tunisia, Ethiopia, Nigeria and Uganda (Supplementary Figure 1 and 263 

Table 1). The highest number of studies came from India, accounting for 12 studies, fol-264 

lowed by Iran with five studies. While both Oman and Israel produced two studies each, the 265 

remaining countries of Morocco, Nepal, Tunisia, Ethiopia, Nigeria and Uganda produced 266 

only one study each. The various neuropsychological symptoms reported were as follows: 267 



 

 

depression (16 studies), anxiety (11 studies), PTSD (3 studies), OCD (3 studies), TBI - SD 268 

(4 studies), and cognitive impairment (8 studies).  269 

 270 

The estimated prevalence of depression for 16 studies is shown in Figure 1. The pooled 271 

prevalence of depression in the total sample of 1882 was 35.35% (95% CI=24.64–46.87%), 272 

based on the random effects model (I2=96.20%, Q=394.96, p< 0.001). 273 

 274 

The estimated prevalence of anxiety for 11 studies is shown in Figure 2. The pooled 275 

prevalence of anxiety in the total sample of 1211 was 28.64% (95% CI=17.99–40.65%) based 276 

on the random effects model (I2=94.92%, Q=196.91, p< 0.001). 277 

 278 

The estimated prevalence of PTSD for three studies is shown in Figure 3. The pooled prev-279 

alence of PTSD in the total sample of 426 was 19.04% (95% CI=2.35–46.37%) based on the 280 

random effects model (I2=97.28%, Q=73.46, p< 0.001). 281 

 282 

The estimated prevalence of OCD for three studies is shown in Figure 4. The pooled 283 

prevalence of OCD in the total sample of 313 was 19.48% (95% CI=0.23–58.06%) based on 284 

the random–effects model (I2=97.84%, Q=92.44, p<0.001). 285 

 286 

The estimated TBI–SD for four studies is shown in Figure 5. The pooled prevalence of SD in 287 

the total sample of 562 was 26.67% (95% CI=15.63–39.44%) based on the random effects 288 

model (I2=90.27%, Q=30.83, p< 0.001). 289 

 290 

The estimated prevalence of cognitive impairment for eight studies is shown in Figure 6. The 291 

pooled prevalence of cognitive impairment in the total sample of 941 was 49.10% (95% 292 

CI=31.26–67.07%) based on the random–effects model (I2=96.85%, Q=222.41, p<0.001). 293 

 294 

Discussion 295 

To lay the groundwork for the possible evolution of healthcare systems in the global south to 296 

address ‘silent epidemics’ such as TBI, alongside programmes such as WHO's Rehabilitation 297 

2030, the current systematic review and meta-analysis aimed to critically evaluate the 298 

prevalence of cognitive and psychiatric sequelae of TBI, specifically in Western Asia, South 299 

Asia, and Africa.20 33 High TBI prevalence leads to significant mortality and disability rates, 300 

amplified by healthcare challenges and limited resources. Despite rising non-communicable 301 



 

 

diseases, healthcare priorities often favour communicable diseases. TBI improvements in the 302 

global north due to specialized care contrast with the resource limitations in the global south. 303 

Demographic shifts and distinct TBI epidemiology contribute to a higher burden. TBI burden 304 

persists with inadequate research and statistics in the global south, necessitating tailored 305 

management approaches. 306 

 307 

The current analysis suggests that the prevalence of depressive symptoms derived from 16 308 

studies is 35·35%. Of the studies used to assess the prevalence of depression, a distinction 309 

needs to be made between those studies that used self-report measures versus standardised 310 

diagnostic procedures to induce the presence of depressive symptoms and depressive 311 

disorders, respectively. Most relevant studies employed tools such as self–report measures 312 

that tap into subthreshold depressive or negative symptoms, often providing spurious results 313 

(Supplementary Table 1). A study by Osborn et al. 69 compares the influence of the type of 314 

diagnostic measures used on the prevalence rates of depression in an Australian sample. In 315 

this study, 27% of people were formally diagnosed using standardised procedures, while 38% 316 

reported clinically significant depressive symptoms when using self-report measures.69 The 317 

prevalence rate of the current study, 35.35%, falls in the middle of these two figures. 318 

Furthermore, in a systematic review, Scholten et al.70 reported that the pooled prevalence 319 

estimates of depressive disorders were 17% in the first year after TBI and a higher long-term 320 

prevalence of 43%. These results suggest that the expression of depressive symptoms 321 

fluctuates in a complex way depending on whether they were diagnosed using self–report 322 

measures or standardised diagnostic procedures, and the time interval between the TBI event 323 

and diagnosis. More studies are needed to establish a clear demarcation between depression 324 

and negative symptoms, such as psychomotor retardation, fatigue, apathy, anhedonia, or 325 

abulia.71 326 

 327 

In the present review, the estimated prevalence of anxiety–related disorders in 11 studies 328 

stood at 28·64%. Anxiety disorders were used most commonly using self–report measures, 329 

and it is important to consider the possible inflation of the reported prevalence rate (Supple-330 

mentary Table 1). A meta-analysis by Osborn et al.72 that compared the outcome measures 331 

used and the time since the injury intervals reported that when using standardised diagnostic 332 

procedures, 11% were diagnosed with general anxiety disorders (GAD), while self–report 333 

measures revealed 37% had GAD. Scholten et al.70 conducted a systematic review of the 334 

prevalence of anxiety symptoms in which they reported that the pooled prevalence estimates 335 



 

 

of anxiety were 21% in the first year following TBI. Therefore, it is likely that factors that 336 

impact depressive symptoms also play a role in the expression of anxiety symptoms. Fur-337 

thermore, Gould et al.73 reported the importance of a pre–injury diagnosis of anxiety–related 338 

disorders that results in an increased probability of having a post–TBI anxiety disorder, the 339 

prevalence of which progressively increased each month after trauma. Therefore, demo-340 

graphic variability in the general prevalence of anxiety–related disorders is likely to also 341 

have an impact on the post–TBI diagnosis of GAD as well.74 75 Concerted efforts are needed 342 

to establish robust data collection that account for such confounders in this region.  
343 

 344 

Statistics related to PTSD in populations of interest are often considered controversial due to 345 

inaccurate reporting or interpretation of responses using self–reporting questionnaires, as well 346 

as questionable cross–cultural applicability of the concept of PTSD featured in the DSM and 347 

International Classification of Diseases (ICD).76 77 
348 

In the present study, the estimated prevalence derived from the three articles was 19·04%. A 349 

systematic review and meta-analysis by Van Praag et al.78 reported a prevalence of PTSD 350 

after TBI ranging between 0% and 36%, with a pooled prevalence rate of 15.6%. Another 351 

systematic review and meta-analysis by Iljazi et al.79 captured the longitudinal fluctuation of 352 

PTSD symptoms after TBI, reporting that the prevalence rate was 2·2% after three months, 353 

16·3% after six months, 18·6% after 12 months, and 11·0% after 24 months. Such an analysis 354 

is better equipped to demarcate between acute types of adjustment disorder and full–fledged 355 

PTSD. The present studies reported a prevalence of 19.04% falls in the midrange of the 356 

studies mentioned above. However, not all the selected studies accrued in the present 357 

systematic review revealed the 'time since TBI' and the presentation of symptoms of PTSD, 358 

making it impossible to assess the longitudinal relationship between these two factors.  359 

 360 

The pooled prevalence of OCD from the three relevant studies in the present review stood at 361 

19·48%. In the general population, OCD has been shown to have a prevalence rate of about 362 

2·3%, a number that is supposed to transcend ethnicity and geography.80 81 Unlike other 363 

psychiatric disorders that are likely to be stigmatised in many traditionally religious societies 364 

that subscribe to scriptural teachings, a high level of care seek behaviour has been observed 365 

for OCD in both biomedical and traditional healing settings.82 83 It has been hypothesised that 366 

the focus on purity, cleanliness, thought control, morality and sexuality could pose as trigger 367 

factors toward the development of OCD.84 In the general population, the presence of OCD 368 

has been associated with frontostriatal abnormalities, an anatomical region that often also 369 



 

 

undergoes microstructural damage due to TBI as well.85 86 Rydon–Grange & Coetzer87 have 370 

suggested that OCD secondary to TBI tends to be'masked' as cognitive impairment, and 371 

conversely, memory impairment and executive dysfunction are often incorrectly diagnosed as 372 

OCD.88 Given this context, more studies are needed to discern whether OCD and the other 373 

sequelae 374 

 375 

The present study revealed a prevalence estimate of TBI-related sleep disorder (TBI-SD) of 376 

26·67% from the four existing studies. TBI–SD can hamper the recovery process, as well as 377 

potentially increase various comorbidities, including the post–TBI spectrum of 378 

neuropsychiatric impairment.89-91 Reciprocally, mood and anxiety disorders can also 379 

contribute to the development of sleep disturbances, along with more direct factors such as 380 

the degree of injury to regions of the brain involved in sleep, namely the hypothalamus, 381 

brainstem, and reticular activating system.92 Mathias & Alvaro93 have identified 382 

hypersomnia, insomnia, narcolepsy, obstructive sleep apnea, and periodic limb movements as 383 

the most common sleep problems encountered after TBI. A systematic review and meta-384 

analysis by Montgomery et al.94 reported a pooled prevalence of insomnia disorder to be 385 

27·0%, which closely resembles the prevalence rate in the present study. Given that TBI-SD 386 

are considered to be one of the most prevalent and persistent sequelae, more studies with 387 

larger samples are required to explore the complex interconnections between post–TBI sleep–388 

wake patterns and other neuropsychiatric complications. 389 

 390 

In the present review, the estimated prevalence of cognitive impairment from eight studies 391 

was 49·10%. Unlike posttraumatic psychiatric disorders, cognitive impairments that affect 392 

memory, sensorimotor, and functional status have been widely established to be strongly 393 

associated with damage to specific areas of the brain. Impaired cognition is associated with 394 

difficulties in information processing, resulting in problems with attention and concentration, 395 

learning and remembering, executive functioning, and other higher–order functions that fall 396 

under the rubric of neuropsychological impairment. A meta-analysis of the rate of cognitive 397 

deficits after TBI reported a pooled prevalence of cognitive decline ranging from 18% to 398 

57%.95 This wide variation probably stemmed from the excessive heterogeneity of the time of 399 

cognitive assessment (acute vs. chronic) and the severity of injury (moderate vs. severe). The 400 

prevalence rate attained in the current review falls within this range of the meta-analysis. The 401 

presence of cognitive decline has the potential to negate self-sufficiency, creating subtle but 402 

intransigent disability and dependency.96 
403 



 

 

 
404 

4.1. Limitations: 405 

A study by Kim et al.97, exploring whether published studies on post–TBI neuropsychiatric 406 

sequelae met the criteria of the American Academy of Neurology for the classification of 407 

articles on diagnostic methods, identified that a limitation of their study was that articles on 408 

this subject that employed a robust methodology with usable data were rare. Similar conclu-409 

sions were also made when analysing the articles included in this study. It was unfortunate 410 

that certain high–quality articles had to be excluded from the meta-analysis, as many of 411 

them reported prevalence data as continuous measures (i.e. reporting scores as means). Fur-412 

thermore, as is often the case, systematic reviews and meta–analyses tend to have their own 413 

intrinsic conceptual and methodological limitations. These potential limitations will be dis-414 

cussed along with a critical appraisal of the studies emanating from the regions of interest. 415 

West and South Asia and Africa.  416 

 417 

4.1.1. Heterogeneity of outcome measures  418 

For logistical reasons, it was not feasible to demarcate articles based on outcome measures 419 

used due to the excessive heterogeneity of tools used. Thus, the ideal model of lumping 420 

prevalence rates according to whether they used self-report measures or standardised 421 

diagnostic procedures was not feasible in the present review. On the one hand, to avoid 422 

'comparing oranges and apples', it is often ideal to calculate the prevalence rate using specific 423 

outcome measures. However, the method of lumping itself has limitations. As is often the 424 

case, self–report measures or standardised diagnostic procedures tend to reveal wide 425 

differences in prevalence rate, with standardised diagnostic procedures tilting towards more 426 

conservative figures. Therefore, the present review has the confounder of not being able to 427 

separate apples and oranges, so caution is needed when interpreting the statistics reported in 428 

this review. Related to this, it would have been ideal if the studies in the presently considered 429 

region quantified psychiatric symptoms that are part of international psychiatric nosology. 430 

For example, some studies have used the Self–Reported Questionnaire (SRQ). While this has 431 

been specifically designed by the WHO for non–western populations, SRQ only detects 432 

nonspecific psychological distress, although Bangirana et al.60 used it to tap into depressive 433 

symptoms. In addition to the SRQ, other instruments such as the General Health 434 

Questionnaire, Apathy Evaluation Scale, and Brief Symptom Inventory appeared to be used 435 

to tap into psychological problems and symptoms of psychopathology that are not commonly 436 

used for rigorous neuropsychological evaluation. However, such measures have various 437 



 

 

subscales that measure distresses featured in the DSM and ICD, such as the study by Devi et 438 

al.44 utilizing the Neuropsychiatric Inventory–Questionnaire, which is an informant–based 439 

instrument.98 Therefore, a demarcation is needed in terms of whether these instruments are 440 

capable of measuring specific functional outcomes, psychiatric symptoms, and cognitive 441 

symptoms. 442 

 443 

4.1.2. Problems related to the assessment of cognition 444 

While cognitive impairment after TBI is a common complication, there is currently no widely 445 

accepted unified process of quantifying it. Of the articles reviewed for this study, the tools 446 

used to assess cognition are those considered to be 'bedside' global cognitive tests, rather than 447 

conventional neuropsychological batteries.99 They frequently produce false positives 448 

depending on the patient's education status, as well as false negatives depending on the 449 

anatomical region of the brain injury.100 Related to this, important confounders of cognitive 450 

functioning such as language proficiency, premorbid IQ, and mood status have not been 451 

adequately addressed in studies accumulated from the regions of interest.  452 

 453 

4.1.3. Relationship between cognitive symptoms and psychiatric symptoms  454 

Some emotional distresses and affective symptoms are likely to have a reciprocal relationship 455 

with cognitive symptoms. Similarly, premorbid functioning and level of education have been 456 

widely established to influence cognitive status. These relationships were not explored 457 

significantly in articles from the considered region.  458 

 459 

4.1.4. Time since the injury 460 

It has been widely established that longitudinal studies show fluctuating prevalence rates of 461 

secondary conditions following TBI .79 101 However, the majority of articles that met the 462 

inclusion criteria did not explicitly mention the time since the injury, making it impossible for 463 

the current study to categorise and evaluate the results depending on the time since the injury.  464 

 465 

4.1.5. Diversity in language 466 

The regions considered are known for their diversity in languages spoken, some of which in-467 

clude Hindi, Farsi, Hebrew, Urdu, Arabic, and Swahili. Although attempts were made to ac-468 

cess the TBI literature in Arabic through the Al Manhal database (to no avail), the present 469 

critical review could not evaluate any non-English-language articles that may have existed.  470 

 471 



 

 

4.1.6. Heterogeneity of inclusion and exclusion criteria 472 

Most of the articles used in the present critical evaluation did not indicate the specifics of the 473 

diagnostic criteria of TBI within the inclusion and exclusion criteria. What constitutes TBI is 474 

sometimes wrongly equated with perinatal trauma, hypoxia–ischemia events, cerebral edema, 475 

toxic and metabolic insult, primary ischemic or hemorrhagic strokes, seizure or its aftermath, 476 

intracranial surgery, cerebral neoplasms, skull fracture, or intracranial haematoma without 477 

concurrent cerebral injury. 478 

 479 

4.1.7. Regions of Conflict 480 

It must be noted that quite a few of the countries included in the current critical appraisal cur-481 

rently are, or have been, settings of major military conflicts. Although studies involving sus-482 

tained TBI in military personnel were excluded, there were no internal mechanisms to rule 483 

out combat or war–related incidents in non–military samples. For example, blast-induced TBI 484 

is a unique diagnosis that has been referred to as a characteristic cause of injury due to con-485 

flicts in Iraq and Afghanistan due to different physical attributes and biological consequences 486 

that make it significantly different from other modes of injury.102 487 

 488 

4.1.8. Potential duplication of data 489 

In any given region, many of the studies on this topic have been performed by a similar set of 490 

authors using data from the same one or two healthcare settings in the region. Therefore, it 491 

was often not possible to account for the potential duplication of data in research articles ana-492 

lysing various psychiatric and cognitive symptoms.  493 

 494 

4.1.9. Data pollution 495 

Unlike data poisoning, which refers to "intentional attempts to feed inaccurate data into 496 

models", data pollution is the unintentional corruption of data due to various reasons such as 497 

poor measurement reliability, amorphous or heterogeneous definitions of key concepts, and 498 

selection bias, to name a few.103 There is a likely chance that data pollution may have affected 499 

current data given the heterogeneous nature of data, lower quality of sample selection 500 

procedures of included studies and the use of self–reported measures.  501 

 502 

4.1.10. Publication bias 503 

It is recommended that a publication bias assessment be done to account for any potential 504 

outliers, and this was taken into account by implementing a search of the all-inclusive 505 



 

 

database Google Scholar for any grey literature. Aside from this, avoidance of publication 506 

bias also requires that studies included in a high–quality meta-analysis be better–powered. 507 

However, the majority of papers in the region of interest that met the inclusion criteria of the 508 

meta-analysis did not provide a proper explanation for the calculation of the sample size. This 509 

may be likely due to the adherence to reporting guidelines, such as the 'Strengthening the 510 

Reporting of Observational Studies in Epidemiology' (STROBE) guidelines, which is 511 

generally suboptimal in research from the regions under consideration.104 Given the limited 512 

availability of existing research on the current topic, we did not wish to exclude articles that 513 

provided prevalence rates relevant to our study. Therefore, this particular aspect of 514 

publication bias had to be overlooked.  515 

 516 

4.1.11. Overrepresentation of certain regions 517 

Among the studies in the region of interest, two countries (India and Iran) were over-518 

represented, accounting for 17 of the 27 included studies. Although Western Asian countries 519 

did produce a reasonable amount of research publications, unfortunately, several fell short of 520 

the standards of the JBI guidelines. Concerted efforts are needed for traumatic brain injury 521 

research to thrive in these regions, especially since their populations are known to be at 522 

higher risk.33 
523 

 524 

4.1.12 Specificity of the presenting symptoms 525 

Survivors of TBI frequently exhibit a range of neuropsychiatric symptoms, often 526 

encompassed by the term "postconcussion syndrome." This syndrome is marked by a 527 

confluence of cognitive, emotional, behavioural, and even physical issues. This 528 

amalgamation of symptoms contributes to the intricate nature of their diagnosis. However, 529 

the intricate nature of this diagnostic spectrum introduces intricacies to comprehending these 530 

conditions. The labels and classifications applied to these conditions are significantly 531 

influenced by the specific screening tools used for assessment. Consequently, these variations 532 

in labelling can substantially affect the estimated prevalence rates attributed to these 533 

conditions. In essence, the diverse array of symptoms and the dependence on varying 534 

screening tools intertwine to create a landscape of uncertainty in the study of these 535 

conditions, casting potential shadows on the precision of prevalence estimates. 536 

 537 

4.2. Theoretical Implications for Future Research: 538 



 

 

While acknowledging the possible limitations of the current design, it is relevant to take into 539 

account the theoretical implications of the current findings and how they can be applied 540 

towards the designing of future research into this subject. Although the present article 541 

reviewed is not necessarily representative of the global south in its entirety, the resulting 542 

prevalence rates, as documented in the regions of interest, can probably be generalised for 543 

other populations in the global south.  544 

 545 

First, the very fact that neuropsychiatric sequelae such as depression, anxiety, PTSD, and 546 

OCD have significant prevalence rates in the global south challenges the previous narrative 547 

around the populations of these regions. Due to sociocultural views and the resultant idioms 548 

of distress, psychiatric disorders in this region are sometimes considered to be expressed 549 

differently compared to data obtained using diagnostic tools derived from international titles, 550 

such as the DSM and ICD. If these distinctions do indeed exist, their symptoms are likely to 551 

be considered 'atypical' and diagnosed as an indistinct 'not otherwise specified' subtype of the 552 

disorder.105 While it is clear that the existing literature challenges this perspective, concerted 553 

efforts are needed to develop disease–specific and culturally adaptive tools to identify post–554 

TBI psychiatric disorders. Furthermore, more studies that use standardised clinical interviews 555 

would result in better comparability and reliability of results, in contrast to self-report 556 

measures.  557 

 558 

Second, despite the large population residing in West Asia, South Asia, and Africa, the 559 

normative data for different populations in the global south have not yet to be charted.106 560 

Future studies from the global south should attempt to employ conventional and validated 561 

neuropsychological batteries to diagnose cognitive impairment. However, these high–power 562 

cognitive tests do not appear to be widely accessible to clinicians and researchers in regions 563 

of interest, as most of them are not available in the public domain or, if available, require 564 

exorbitant fees that are not feasible for clinicians in certain resource–depleted regions.107 565 

Thus, the allocation of resources for complications related to TBI is yet to receive the due 566 

attention. Neuropsychological tests that are frequently used in the global south in the context 567 

of TBI are often not supported by relevant literature on their cross–cultural validity.108 Efforts 568 

are needed to unravel the relationship between cognitive symptoms and critical neural 569 

substrates involved in cognition. This has the potential to lay the groundwork for the 570 

establishment of demographically valid and disease–specific measures for cognition without 571 

running into a race norming discourse in cognitive testing.108 572 



 

 

 573 

Third, there is a global increase in interest in developing evidence-based rehabilitation and 574 

remediation for post–TBI secondary conditions. There is evidence to suggest the efficacy of 575 

pharmacotherapy and psychotherapeutic interventions for post-TBI neuropsychiatric sequelae 576 

that are being examined in the present review.109-112 Proper attention must be paid to adapting 577 

rehabilitation services for the TBI population in the global south.   578 

 579 

Fourth, some of the articles that met the inclusion criteria were not necessarily featured in 580 

dominant search engines such as PsycINFO, Scopus, PubMed/MEDLINE, and ProQuest. It is 581 

not clear whether more inclusive criteria would entail the potential consideration of articles 582 

published in journals that are sometimes labelled as being 'predatory.' Despite such a caveat, 583 

such articles appear to perform well with the inclusion criteria and screening using the JBI 584 

guidelines, which was set to be greater than 75%, which, though adequate, falls in the lower 585 

range of quality control scores. However, such a threshold constitutes the best compromise to 586 

accumulate enough articles from the presently defined region for a proper meta-analysis. In 587 

this regard, it appears that the North-South divide in the quality and quantity of articles is 588 

evident in the research on the neuropsychiatric sequela of TBI.31 The hope is that the present 589 

critical appraisal of the literature from the following regions within the global south, western 590 

Asia, South Asia, and Africa, would be catalytic in addressing the existing tribulations of 591 

unmet needs of those who sustain brain injuries.  592 

 593 

Fifth, this study has employed the Joanna Briggs Institute guidelines to evaluate the quality of 594 

the studies, which helped the present study select studies that adhered to more standardised 595 

methodologies.  However, in future research, it is recommended to promote the use of more 596 

standardised assessment tools and methodologies to improve the comparability and reliability 597 

of the findings in different studies. In the global South, it is known to have limited access to 598 

healthcare resources, varying levels of awareness of neuropsychiatric sequelae, and 599 

differences in reporting practises.  These factors could contribute to the observed prevalence 600 

rates. Therefore, to better understand these influences, more research could involve 601 

qualitative investigations or sub-analyses that explore the relationship between healthcare 602 

disparities and prevalence rates. Finally, it should be noted that this study highlighted 603 

substantial prevalence rates of depression, anxiety, PTSD, OCD, sleep disturbance related to 604 

TBI and cognitive impairment following TBI in the specified regions. While existing studies 605 

lacked homogeneous data, the consistency of these prevalence rates suggests a notable 606 



 

 

burden of neuropsychiatric sequelae in the 'global south.' These findings underscore the need 607 

for targeted interventions, remedial services, and neurorehabilitation, and the importance of 608 

increasing awareness in the global south is paramount. As an avenue for future research, it 609 

might be prudent to investigate potential socioeconomic, cultural, and contextual factors that 610 

could contribute to the observed patterns, helping in the development of more tailored 611 

strategies for prevention and management. 612 

 613 

Conclusions 614 

To date, this is the first critical review that has examined the spectrum of post–TBI 615 

neuropsychiatric sequelae in the specified regions. The observed prevalence rates are 616 

significant and comparable to statistics from the global north. This challenges the existing 617 

narrative on the existence and presentation of neuropsychiatric symptoms among the 618 

populations of the regions under consideration and can help lay the foundation for the 619 

adaptation of rehabilitation services for patients with TBI in the global south. Future studies 620 

should prioritise uniform assessment tools and methodologies for enhanced comparability. 621 

Limited access to healthcare care, variations in awareness and reporting disparities in the 622 

global south could influence prevalence rates, warranting qualitative investigations. The 623 

consistent rates of neuropsychiatric sequelae in the study highlight their significant burden 624 

despite the heterogeneity of the data. This emphasises the need for targeted interventions, 625 

neurorehabilitation, and increased awareness in the global south. Future efforts should 626 

explore socioeconomic, cultural and contextual factors to shape tailored prevention and 627 

management strategies. 628 

 629 

Authors’ Contribution 630 

AG, SS, SM, DTB, MS and SA contributed to the conceptualization and design of the study 631 

or involved in data collection, and MFC, SA provided data analysis, interpretation, and statis-632 

tical expertise. The initial draft was prepared by AG, SS and SM, and was revised critically 633 

by MFC, DTB, KR, MS, and SA. Approval of the final version prior to submission was done 634 

by AG, SS, SM, MFC, DTB, KR, MS and SA. All authors agree to be held accountable for 635 

all aspects of the work and its accuracy and integrity. All authors approved the final version 636 

of the manuscript. 637 

 638 



 

 

Data Availability Statement: This is a research article and all data generated and analyzed 639 

during this study are included in this published article. Any raw data acquired can be pro-640 

vided on request. 641 

 642 

References 643 

1. Arciniegas DB. Addressing neuropsychiatric disturbances during rehabilitation after 644 

traumatic brain injury: current and future methods. Dialogues Clin Neurosci 645 

2011;13(3):325-45. 646 

2. Ruff RM, Iverson GL, Barth JT, et al. Recommendations for diagnosing a mild traumatic 647 

brain injury: a National Academy of Neuropsychology education paper. Archives of 648 

clinical neuropsychology 2009;24(1):3-10. 649 

3. Thompson HJ, Vavilala MS, Rivara FP. Common data elements and federal interagency 650 

traumatic brain injury research informatics system for TBI research. Annu Rev Nurs 651 

Res 2015;33(1):1-11. 652 

4. Tenovuo O, Diaz-Arrastia R, Goldstein LE, et al. Assessing the severity of traumatic brain 653 

injury—time for a change? Journal of clinical medicine 2021;10(1):148. 654 

5. Ponsford J, Alway Y, Gould KR. Epidemiology and natural history of psychiatric disorders 655 

after TBI. The Journal of neuropsychiatry and clinical neurosciences 2018;30(4):262-656 

70. 657 

6. Shah MK, Al-Adawi S, Dorvlo AS, et al. Functional outcomes following anoxic brain 658 

injury: a comparison with traumatic brain injury. Brain injury 2004;18(2):111-17. 659 

7. Arciniegas DB SJ. Pharmacotherapy of neuropsychiatric disturbance. In,  Nathan D. 660 

Zasler,  Ross D. Zafonte,  David B. Arciniegas  M. Ross Bullock, Jeffrey S. 661 

Kreutzer  (Editors), Brain Injury Medicine. New York: Demon Medical Publishing. 662 

2012:pp 1227–1244. 663 

8. American Psychiatric Association. Diagnostic and statistical manual of mental disorders: 664 

DSM-5. Washington, DC: American Psychiatric Publishing, Inc. 2013. 665 

9. Wortzel HS, Arciniegas DB. The DSM-5 approach to the evaluation of traumatic brain 666 

injury and its neuropsychiatric sequelae. NeuroRehabilitation 2014;34(4):613-23. 667 

10. Snowden TM, Hinde AK, Reid HM, et al. Does mild traumatic brain injury increase the 668 

risk for dementia? A systematic review and meta-analysis. Journal of Alzheimer's 669 

disease 2020;78(2):757-75. 670 

11. Rockhill CM, Jaffe K, Zhou C, et al. Health care costs associated with traumatic brain 671 

injury and psychiatric illness in adults. Journal of neurotrauma 2012;29(6):1038-46. 672 



 

 

12. Jourdan C, Bayen E, Darnoux E, et al. Patterns of post-acute health care utilization after a 673 

severe traumatic brain injury: results from the PariS-TBI cohort. Brain Injury 674 

2015;29(6):701-08. 675 

13. Taylor BC, Hagel EM, Carlson KF, et al. Prevalence and costs of co-occurring traumatic 676 

brain injury with and without psychiatric disturbance and pain among Afghanistan 677 

and Iraq War Veteran VA users. Medical care 2012:342-46. 678 

14. Vilkki J, Ahola K, Holst P, et al. Prediction of psychosocial recovery after head injury 679 

with cognitive tests and neurobehavioral ratings. Journal of Clinical and 680 

Experimental Neuropsychology 1994;16(3):325-38. 681 

15. Sherer M, Sander AM, Nick TG, et al. Early cognitive status and productivity outcome 682 

after traumatic brain injury: findings from the TBI model systems. Archives of 683 

physical medicine and rehabilitation 2002;83(2):183-92. 684 

16. Dewan MC, Rattani A, Gupta S, et al. Estimating the global incidence of traumatic brain 685 

injury. Journal of neurosurgery 2018;130(4):1080-97. 686 

17. Nguyen R, Fiest KM, McChesney J, et al. The International Incidence of Traumatic Brain 687 

Injury: A Systematic Review and Meta-Analysis. The Canadian journal of 688 

neurological sciences Le journal canadien des sciences neurologiques 689 

2016;43(6):774-85. doi: 10.1017/cjn.2016.290  690 

18. Iaccarino C, Carretta A, Nicolosi F, et al. Epidemiology of severe traumatic brain injury. 691 

Journal of neurosurgical sciences 2018;62(5):535-41. 692 

19. Al-Reesi H, Ganguly SS, Al-Adawi S, et al. Economic growth, motorization, and road 693 

traffic injuries in the Sultanate of Oman, 1985-2009. Traffic injury prevention 694 

2013;14(3):322-8. doi: 10.1080/15389588.2012.694088  695 

20. Mahadevan S, Chan MF, Moghadas M, et al. Post-Stroke Psychiatric and Cognitive 696 

Symptoms in West Asia, South Asia and Africa: A Systematic Review and Meta-697 

Analysis. Journal of Clinical Medicine 2021;10(16):3655. 698 

21. Cieza A, Causey K, Kamenov K, et al. Global estimates of the need for rehabilitation 699 

based on the Global Burden of Disease study 2019: a systematic analysis for the 700 

Global Burden of Disease Study 2019. The Lancet 2020;396(10267):2006-17. 701 

22. Graves WC, Oyesanya TO, Gormley M, et al. Pre-and in-hospital mortality for moderate-702 

to-severe traumatic brain injuries: an analysis of the National Trauma Data Bank 703 

(2008-2014). Brain injury 2021;35(3):265-74. 704 

23. Khellaf A, Khan DZ, Helmy A. Recent advances in traumatic brain injury. Journal of 705 

neurology 2019;266(11):2878-89. 706 



 

 

24. Bruns Jr J, Hauser WA. The epidemiology of traumatic brain injury: a review. Epilepsia 707 

2003;44:2-10. 708 

25. Ramanathan DM, McWilliams N, Schatz P, et al. Epidemiological shifts in elderly 709 

traumatic brain injury: 18-year trends in Pennsylvania. Journal of neurotrauma 710 

2012;29(7):1371-78. 711 

26. Hyder AA, Wunderlich CA, Puvanachandra P, et al. The impact of traumatic brain 712 

injuries: a global perspective. NeuroRehabilitation 2007;22(5):341-53. 713 

27. James SL, Theadom A, Ellenbogen RG, et al. Global, regional, and national burden of 714 

traumatic brain injury and spinal cord injury, 1990–2016: a systematic analysis for the 715 

Global Burden of Disease Study 2016. The Lancet Neurology 2019;18(1):56-87. 716 

28. Smith GS, Barss P. Unintentional injuries in developing countries: the epidemiology of a 717 

neglected problem. Epidemiologic reviews 1991;13(1):228-66. 718 

29. De Silva MJ, Roberts I, Perel P, et al. Patient outcome after traumatic brain injury in 719 

high-, middle-and low-income countries: analysis of data on 8927 patients in 46 720 

countries. International journal of epidemiology 2009;38(2):452-58. 721 

30. Perel P, Edwards P, Wentz R, et al. Systematic review of prognostic models in traumatic 722 

brain injury. BMC medical informatics and decision making 2006;6(1):1-10. 723 

31. Tropeano MP, Spaggiari R, Ileyassoff H, et al. A comparison of publication to TBI 724 

burden ratio of low-and middle-income countries versus high-income countries: how 725 

can we improve worldwide care of TBI? Neurosurgical focus 2019;47(5):E5. 726 

32. Gerland P, Raftery AE, Ševčíková H, et al. World population stabilization unlikely this 727 

century. Science 2014;346(6206):234-37. 728 

33. World Health Organization. Rehabilitation 2030: a call for action: 6-7 February 2017, 729 

Executive Boardroom, WHO Headquarters, meeting report 2020 [Available from: 730 

https://www.who.int/disabilities/care/Rehab2030MeetingReport_plain_text_version.p731 

df accessed May 15 2022]. 732 

34. Dados N, Connell R. The global south. Contexts 2012;11(1):12-13. 733 

35. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated 734 

guideline for reporting systematic reviews. International Journal of Surgery 735 

2021;88:105906. 736 

36. Munn Z, Moola S, Lisy K, et al. Methodological guidance for systematic reviews of 737 

observational epidemiological studies reporting prevalence and cumulative incidence 738 

data. International journal of evidence-based healthcare 2015;13(3):147-53. 739 

about:blank
about:blank


 

 

37. Al-Adawi S, Dorvlo AS, Al-Naamani A, et al. The ineffectiveness of the Hospital 740 

Anxiety and Depression Scale for diagnosis in an Omani traumatic brain injured 741 

population. Brain Injury 2007;21(4):385-93. 742 

38. Aromataris E, Fernandez R, Godfrey CM, et al. Summarizing systematic reviews: 743 

methodological development, conduct and reporting of an umbrella review approach. 744 

JBI Evidence Implementation 2015;13(3):132-40. 745 

39. Porritt K, Gomersall J, Lockwood C. JBI's Systematic Reviews: Study selection and 746 

critical appraisal. The American journal of nursing 2014;114(6):47-52. doi: 747 

10.1097/01.naj.0000450430.97383.64 [published Online First: 2014/05/30] 748 

40. Petrie A, Bulman JS, Osborn JF. Further statistics in dentistry Part 8: Systematic reviews 749 

and meta-analyses. British dental journal 2003;194(2):73-8. doi: 750 

10.1038/sj.bdj.4809877 [published Online First: 2003/02/11] 751 

41. Higgins JP, Thompson SG, Deeks JJ, et al. Measuring inconsistency in meta-analyses. 752 

Bmj 2003;327(7414):557-60. doi: 10.1136/bmj.327.7414.557 [published Online First: 753 

2003/09/06] 754 

42. DerSimonian R, Laird N. Meta-analysis in clinical trials. Controlled clinical trials 755 

1986;7(3):177-88. doi: 10.1016/0197-2456(86)90046-2 [published Online First: 756 

1986/09/01] 757 

43. Al-Adawi S, Dorvlo AS, Burke DT, et al. Apathy and depression in cross-cultural 758 

survivors of traumatic brain injury. J Neuropsychiatry Clin Neurosci 2004;16(4):435-759 

42. doi: 10.1176/jnp.16.4.435 [published Online First: 2004/12/24] 760 

44. Devi Y, Khan S, Rana P, et al. Cognitive, Behavioral, and Functional Impairments among 761 

Traumatic Brain Injury Survivors: Impact on Caregiver Burden. Journal of 762 

neurosciences in rural practice 2020;11(4):629-35. doi: 10.1055/s-0040-1716777 763 

[published Online First: 2020/11/05] 764 

45. Hoofien D, Gilboa A, Vakil E, et al. Traumatic brain injury (TBI) 10-20 years later: a 765 

comprehensive outcome study of psychiatric symptomatology, cognitive abilities and 766 

psychosocial functioning. Brain Inj 2001;15(3):189-209. doi: 767 

10.1080/026990501300005659 [published Online First: 2001/03/22] 768 

46. Panwar N, Purohit D, Deo Sinha V, et al. Evaluation of extent and pattern of 769 

neurocognitive functions in mild and moderate traumatic brain injury patients by 770 

using Montreal Cognitive Assessment (MoCA) score as a screening tool: An 771 

observational study from India. Asian journal of psychiatry 2019;41:60-65. doi: 772 

10.1016/j.ajp.2018.08.007 [published Online First: 2018/11/07] 773 



 

 

47. Sharma AS, Achal; Jain, Akhilesh; Mittal, R. S.; Gupta, I. D.. Study of Generalized 774 

Anxiety Disorder in Traumatic Brain Injury. Br J Med Med Res 2015;10(12):1-8. 775 

48. Dade NB, Teegala R, Medikonda M. Study of Epidemiology of Traumatic Brain Injury 776 

and Prevalence of Psychiatric Disorders in Traumatic Brain Injury at 3 Months 777 

Follow-Up. Nepal Journal of Neuroscience 2019;16(2):8-15. doi: 778 

10.3126/njn.v16i2.25939 779 

49. Chabok SY, Kapourchali SR, Leili EK, et al. Effective factors on linguistic disorder 780 

during acute phase following traumatic brain injury in adults. Neuropsychologia 781 

2012;50(7):1444-50. doi: 10.1016/j.neuropsychologia.2012.02.029 [published Online 782 

First: 2012/03/14] 783 

50. Fakharian E, Omidi A, Shafiei E, et al. Mental health status of patients with mild 784 

traumatic brain injury admitted to shahid beheshti hospital of kashan, iran. Archives of 785 

trauma research 2015;4(1):e17629. doi: 10.5812/atr.17629 [published Online First: 786 

2015/04/14] 787 

51. Groswasser Z, Peled I, Ross S, et al. Validation of the QOLIBRI - Quality of Life after 788 

Brain Injury questionnaire in patients after TBI in Israel. Brain Inj 2018;32(7):879-88. 789 

doi: 10.1080/02699052.2018.1466196 [published Online First: 2018/04/25] 790 

52. REZAEI S, Asgari K, Yousefzadeh S, et al. Identifying Risk Factors for Incidence of 791 

Mental Disorders after Traumatic Brain Injury. 2014 792 

53. Ramezani S, Yousefzadeh-Chabok S. Identification of Imaging and Clinical Markers 793 

Predicting Chronic Sleep Disturbances After Traumatic Brain Injury in Adults. 794 

Iranian Journal of Neurosurgery 2018;4(3):125-38. doi: 10.32598/irjns.4.3.125 795 

54. Shafiei E, Fakharian E, Omidi A, et al. Effect of Mild Traumatic Brain Injury and 796 

Demographic Factors on Psychological Outcome. Archives of trauma research 797 

2016;5(2):e29729. doi: 10.5812/atr.29729 [published Online First: 2016/10/06] 798 

55. Keshavan MS, Channabasavanna SM, Reddy GN. Post-traumatic psychiatric 799 

disturbances: patterns and predictors of outcome. The British journal of psychiatry : 800 

the journal of mental science 1981;138:157-60. doi: 10.1192/bjp.138.2.157 [published 801 

Online First: 1981/02/01] 802 

56. Sinha S, Gunawat P, Nehra A, et al. Cognitive, functional, and psychosocial outcome 803 

after severe traumatic brain injury: A cross-sectional study at a tertiary care trauma 804 

center. Neurology India 2014;61:501-06. doi: 10.4103/0028-3886.121920 805 

57. Madaan P, Gupta D, Agrawal D, et al. Neurocognitive Outcomes and Their Diffusion 806 

Tensor Imaging Correlates in Children With Mild Traumatic Brain Injury. Journal of 807 



 

 

child neurology 2021;36(8):664-72. doi: 10.1177/0883073821996095 [published 808 

Online First: 2021/02/25] 809 

58. Dhakal R, Baniya M, Solomon RM, et al. TEleRehabilitation Nepal (TERN) for People 810 

With Spinal Cord Injury and Acquired Brain Injury: A Feasibility Study. Rehabil 811 

Process Outcome. 2022 Oct 18;11:11795727221126070. doi: 812 

10.1177/11795727221126070.  813 

59. Nuhu FT, Yusuf AJ. Psychiatric sequelae of traumatic brain injury: retrospective analysis 814 

of 75 subjects from Kaduna, Nigeria. Nigerian journal of clinical practice 815 

2012;15(4):397-9. doi: 10.4103/1119-3077.104510 [published Online First: 816 

2012/12/15] 817 

60. Bangirana P, Giordani B, Kobusingye O, et al. Patterns of traumatic brain injury and six-818 

month neuropsychological outcomes in Uganda. BMC neurology 2019;19(1):18. doi: 819 

10.1186/s12883-019-1246-1 [published Online First: 2019/02/06] 820 

61. Sameh G, Islem F, Samar A, et al. Neuropsychological and behavioral disorders, 821 

functional outcomes and quality of life in traumatic brain injury victims. The Pan 822 

African medical journal 2021;38:346. doi: 10.11604/pamj.2021.38.346.16120 823 

[published Online First: 2021/08/10] 824 

62. Varghese M, Baby R, Nisha A, et al. Predictors of depression among patients having post 825 

traumatic brain injury. Indian Journal of Psychiatric Nursing 2018;15(1):23-27. doi: 826 

10.4103/2231-1505.262501 827 

63. Jain A, Mittal RS, Sharma A, et al. Study of insomnia and associated factors in traumatic 828 

brain injury. Asian journal of psychiatry 2014;8:99-103. doi: 829 

10.1016/j.ajp.2013.12.017 [published Online First: 2014/03/25] 830 

64. Singh A, Kumar R, Singh NP, et al. Evaluation of Cognitive Functions in Traumatic 831 

Brain Injury Patients Using Mini Mental State Examination and Clock Drawing Test. 832 

Asian journal of neurosurgery 2021;16(1):99-105. doi: 10.4103/ajns.AJNS_331_20 833 

[published Online First: 2021/07/03] 834 

65. Fourtassi M, Hajjioui A, ElouahabI A, et al. Long term outcome following mild traumatic 835 

brain injury in Moroccan patients2010. 836 

66. Nyidol T, Gupta S, Agarwal D, et al. Prevalence of aggression in patients post traumatic 837 

brain injury taking treatment at Jai Prakash Narayan Apex Trauma Centre, AIIMS, 838 

New Delhi. Indian Journal of Psychiatric Nursing 2017;14(1):25-27. doi: 839 

10.4103/2231-1505.262417 840 



 

 

67. Seth A, Anand N, Shenoy R. Alterations in working memory due to mild traumatic brain 841 

injury: evidences from neuropsychiatric tests-A cross sectional study. memory 842 

2021;7:9. 843 

68. Bedaso A, Geja E, Ayalew M, et al. Post-concussion syndrome among patients 844 

experiencing head injury attending emergency department of Hawassa University 845 

Comprehensive specialized hospital, Hawassa, southern Ethiopia. The journal of 846 

headache and pain 2018;19(1):112. doi: 10.1186/s10194-018-0945-0 [published 847 

Online First: 2018/11/23] 848 

69. Osborn AJ, Mathias JL, Fairweather-Schmidt AK. Depression following adult, non-849 

penetrating traumatic brain injury: a meta-analysis examining methodological 850 

variables and sample characteristics. Neuroscience and biobehavioral reviews 851 

2014;47:1-15. doi: 10.1016/j.neubiorev.2014.07.007 [published Online First: 852 

2014/07/20] 853 

70. Scholten AC, Haagsma JA, Cnossen MC, et al. Prevalence of and risk factors for anxiety 854 

and depressive disorders after traumatic brain injury: a systematic review. Journal of 855 

neurotrauma 2016;33(22):1969-94. 856 

71. Robert P, Lanctôt K, Agüera-Ortiz L, et al. Is it time to revise the diagnostic criteria for 857 

apathy in brain disorders? The 2018 international consensus group. European 858 

Psychiatry 2018;54:71-76. 859 

72. Osborn AJ, Mathias JL, Fairweather-Schmidt AK. Prevalence of anxiety following adult 860 

traumatic brain injury: A meta-analysis comparing measures, samples and postinjury 861 

intervals. Neuropsychology 2016;30(2):247. 862 

73. Gould KR, Ponsford JL, Johnston L, et al. The nature, frequency and course of 863 

psychiatric disorders in the first year after traumatic brain injury: a prospective study. 864 

Psychological medicine 2011;41(10):2099-109. 865 

74. Steel Z, Marnane C, Iranpour C, et al. The global prevalence of common mental 866 

disorders: a systematic review and meta-analysis 1980–2013. International journal of 867 

epidemiology 2014;43(2):476-93. 868 

75. Mughal AY, Devadas J, Ardman E, et al. A systematic review of validated screening 869 

tools for anxiety disorders and PTSD in low to middle income countries. BMC 870 

psychiatry 2020;20(1):1-18. 871 

76. Sumpter RE, McMillan TM. Misdiagnosis of post-traumatic stress disorder following 872 

severe traumatic brain injury. The British Journal of Psychiatry 2005;186(5):423-26. 873 



 

 

77. Kounou KB, Brodard F, Gnassingbe A, et al. Posttraumatic stress, somatization, and 874 

quality of life among Ivorian refugees. Journal of Traumatic Stress 2017;30(6):682-875 

89. 876 

78. Van Praag DL, Cnossen MC, Polinder S, et al. Post-traumatic stress disorder after civilian 877 

traumatic brain injury: A systematic review and meta-analysis of prevalence rates. 878 

Journal of neurotrauma 2019;36(23):3220-32. 879 

79. Iljazi A, Ashina H, Al-Khazali HM, et al. Post-Traumatic Stress Disorder After Traumatic 880 

Brain Injury-A Systematic Review and Meta-Analysis. Neurological sciences : 881 

official journal of the Italian Neurological Society and of the Italian Society of 882 

Clinical Neurophysiology 2020;41(10):2737-46. doi: 10.1007/s10072-020-04458-7 883 

[published Online First: 2020/05/18] 884 

80. Zuberi A, Waqas A, Naveed S, et al. Prevalence of Mental Disorders in the WHO Eastern 885 

Mediterranean Region: A Systematic Review and Meta-Analysis. Front Psychiatry 886 

2021;12:665019. doi: 10.3389/fpsyt.2021.665019 [published Online First: 887 

2021/08/03] 888 

81. Sasson Y, Zohar J, Chopra M, et al. Epidemiology of obsessive-compulsive disorder: a 889 

world view. The Journal of clinical psychiatry 1997;58 Suppl 12:7-10. [published 890 

Online First: 1997/01/01] 891 

82. Inozu M, Clark D, Karanci A. Scrupulosity in Islam: A Comparison of Highly Religious 892 

Turkish and Canadian Samples. Behavior therapy 2012;43:190-202. doi: 893 

10.1016/j.beth.2011.06.002 894 

83. Md Rosli AN, Sharip S, Thomas NS. Scrupulosity and Islam: a perspective. Journal of 895 

Spirituality in Mental Health 2021;23(3):255-77. doi: 896 

10.1080/19349637.2019.1700476 897 

84. Williams M, Chapman L, Simms J, et al. Cross‐Cultural Phenomenology of Obsessive‐898 

Compulsive Disorder. The Wiley handbook of obsessive compulsive disorders 899 

2017;1:56-74. 900 

85. De Wit SJ, Alonso P, Schweren L, et al. Multicenter voxel-based morphometry mega-901 

analysis of structural brain scans in obsessive-compulsive disorder. American journal 902 

of psychiatry 2014;171(3):340-49. 903 

86. Fischer JT, Cirino PT, DeMaster D, et al. Frontostriatal White Matter Integrity Relations 904 

with “Cool” and “Hot” Self-Regulation after Pediatric Traumatic Brain Injury. 905 

Journal of neurotrauma 2021;38(1):122-32. 906 



 

 

87. Rydon-Grange M, Coetzer R. What do we know about obsessive-compulsive disorder 907 

following traumatic brain injury? CNS spectrums 2015;20(5):463-65. 908 

88. Rydon-Grange M, Coetzer R. Association between cognitive impairments and obsessive-909 

compulsive spectrum presentations following traumatic brain injury. 910 

Neuropsychological rehabilitation 2019;29(2):214-31. 911 

89. Leng Y, Byers AL, Barnes DE, et al. Traumatic brain injury and incidence risk of sleep 912 

disorders in nearly 200,000 US veterans. Neurology 2021;96(13):e1792-e99. 913 

90. Poulsen I, Langhorn L, Egerod I, et al. Sleep and agitation during subacute traumatic 914 

brain injury rehabilitation: A scoping review. Australian Critical Care 2021;34(1):76-915 

82. 916 

91. Crichton T, Singh R, Abosi-Appeadu K, et al. Excessive daytime sleepiness after 917 

traumatic brain injury. Brain injury 2020;34(11):1525-31. 918 

92. Aoun R, Rawal H, Attarian H, et al. Impact of traumatic brain injury on sleep: an 919 

overview. Nature and science of sleep 2019;11:131. 920 

93. Mathias J, Alvaro P. Prevalence of sleep disturbances, disorders, and problems following 921 

traumatic brain injury: a meta-analysis. Sleep medicine 2012;13(7):898-905. 922 

94. Montgomery M, Baylan S, Gardani M. Prevalence of insomnia and insomnia symptoms 923 

following mild-Traumatic Brain Injury: a systematic review and meta-analysis. Sleep 924 

medicine reviews 2021:101563. 925 

95. Tsai Y-C, Liu C-J, Huang H-C, et al. A meta-analysis of dynamic prevalence of cognitive 926 

deficits in the acute, subacute, and chronic phases after traumatic brain injury. Journal 927 

of Neuroscience Nursing 2021;53(2):63-68. 928 

96. Panayiotou A, Jackson M, Crowe SF. A meta-analytic review of the emotional symptoms 929 

associated with mild traumatic brain injury. Journal of Clinical and Experimental 930 

Neuropsychology 2010;32(5):463-73. 931 

97. Kim E, Lauterbach EC, Reeve A, et al. Neuropsychiatric complications of traumatic brain 932 

injury: a critical review of the literature (a report by the ANPA Committee on 933 

Research). The Journal of neuropsychiatry and clinical neurosciences 934 

2007;19(2):106-27. 935 

98. Cummings JL, Mega M, Gray K, et al. The Neuropsychiatric Inventory: comprehensive 936 

assessment of psychopathology in dementia. Neurology 1994;44(12):2308-08. 937 

99. Cullen NC, Leuzy A, Palmqvist S, et al. Individualized prognosis of cognitive decline and 938 

dementia in mild cognitive impairment based on plasma biomarker combinations. 939 

Nature Aging 2021;1(1):114-23. 940 



 

 

100. Nelson A, Fogel B, Faust D. Bedside cognitive screening instruments. J Nerv Ment Dis 941 

1986;174(2):73-82. 942 

101. Ponsford JL, Downing MG, Olver J, et al. Longitudinal follow-up of patients with 943 

traumatic brain injury: outcome at two, five, and ten years post-injury. J Neurotrauma 944 

2014;31(1):64-77. doi: 10.1089/neu.2013.2997 [published Online First: 2013/07/31] 945 

102. Risdall JE, Menon DK. Traumatic brain injury. Philosophical Transactions of the Royal 946 

Society B: Biological Sciences 2011;366(1562):241-50. 947 

103. De Nadai AS, Hu Y, Thompson WK. Data Pollution in Neuropsychiatry—An Under-948 

Recognized but Critical Barrier to Research Progress. JAMA psychiatry 949 

2022;79(2):97-98. 950 

104. Nagarajan VB, Bhide S, Kanase HR, et al. Adherence of Observational Studies 951 

Published in Indian Journals to STROBE Statement. Journal of the Association of 952 

Physicians of India 2018;66:39. 953 

105. Alfalahi M, Mahadevan S, Balushi Ra, et al. Prevalence of eating disorders and 954 

disordered eating in Western Asia: a systematic review and meta-Analysis. Eating 955 

Disorders 2021:1-30. 956 

106. Fasfous AF, Al-Joudi HF, Puente AE, et al. Neuropsychological measures in the Arab 957 

world: A systematic review. Neuropsychology review 2017;27(2):158-73. 958 

107. Franzen S, Neuropsychology ECoC-C, Watermeyer TJ, et al. Cross-cultural 959 

neuropsychological assessment in Europe: Position statement of the European 960 

Consortium on Cross-Cultural Neuropsychology (ECCroN). The Clinical 961 

Neuropsychologist 2022;36(3):546-57. 962 

108. Ferrett HL, Thomas KG, Tapert SF, et al. The cross-cultural utility of foreign-and 963 

locally-derived normative data for three WHO-endorsed neuropsychological tests for 964 

South African adolescents. Metabolic brain disease 2014;29(2):395-408. 965 

109. Cheng Y-S, Tseng P-T, Wu Y-C, et al. Therapeutic benefits of pharmacologic and 966 

nonpharmacologic treatments for depressive symptoms after traumatic brain injury: a 967 

systematic review and network meta-analysis. Journal of psychiatry and neuroscience 968 

2021;46(1):E196-E207. 969 

110. Lambez B, Vakil E. The effectiveness of memory remediation strategies after traumatic 970 

brain injury: Systematic review and meta-analysis. Annals of physical and 971 

rehabilitation medicine 2021;64(5):101530. 972 



 

 

111. Wheaton P, Mathias JL, Vink R. Impact of pharmacological treatments on cognitive and 973 

behavioral outcome in the postacute stages of adult traumatic brain injury: a meta-974 

analysis. Journal of clinical psychopharmacology 2011;31(6):745-57. 975 

112. Gordon WA, Zafonte R, Cicerone K, et al. Traumatic brain injury rehabilitation: state of 976 

the science. American Journal of Physical Medicine & Rehabilitation 977 

2006;85(4):343-82. 978 

 979 



 

 

Figure 1. Prevalence estimates of depression 

Study N Depression Prevalence Forest Plot 95% CI 

Varghese et al. (2018)62 154 111 72.08 

 

64.29 to 79.00 

Groswasser et al. (2018)51 128 85 66.41 57.53 to 74.51 

Sameh et al. (2021)61 50 32 64.00 49.19 to 77.08 

Al–Adawi et al. (2007)37 68 39 57.35 44.77 to 69.28 

Bangirana et al. (2019)60 171 95 55.56 47.78 to 63.14 

Al–Adawi et al. (2004)43 80 37 46.25 35.03 to 57.76 

Hoofien et al. (2001)45 76 34 44.74 33.31 to 56.59 

Shafiei et al. (2016)54 50 17 34.00 21.21 to 48.77 

Jain et al. (2014)63 204 67 32.84 26.45 to 39.75 

Dhakal et al. (2021)58 97 30 30.93 21.93 to 41.12 

Devi et al. (2020)44 50 12 24.00 13.06 to 38.17 

Dade et al. (2019)48 187 36 19.25 13.86 to 25.64 

Fakharian et al. (2015)50 286 55 19.23 14.83 to 24.28 

Ramezani et al. (2018)53 146 20 13.70 8.57 to 20.36 

Nuhu & Yusuf (2012)59 75 5 6.67 2.20 to 14.88 

Keshavan et al. (1981)55 60 2 3.33 0.41 to 11.53 

 

Total (random effects) 

 

1882 

 

677 

 

35.35 

 

24.64 to 46.87 

Heterogeneity: I2=96.20%, Q=394.96, p< 0.001 
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Figure 2. Prevalence estimates of anxiety 

Study N Anxiety Prevalence Forest Plot 95% CI 

Groswasser et al. (2018)51 128 81 63.28 

 

54.31 to 71.62 

Al–Adawi et al. (2007)37 68 34 50.00 37.62 to 62.38 

Hoofien et al. (2001)45 76 33 43.42 32.08 to 55.29 

Sameh et al. (2021)61 50 20 40.00 26.41 to 54.82 

Shafiei et al. (2016)54 50 18 36.00 22.92 to 50.81 

Ramezani et al. (2018)53 146 43 29.45 22.20 to 37.56 

Rezaei et al. (2014)52 155 31 20.00 14.01 to 27.17 

Devi et al. (2020)44 50 9 18.00 8.58 to 31.44 

Sharma et al. (2015)47 204 24 11.77 7.69 to 17.00 

Dade et al. (2019)48 187 18 9.63 5.81 to 14.79 

Dhakal et al. (2021)58 97 9 9.28 4.33 to 16.88 

 

Total (random effects) 

 

1211 

 

320 

 

28.64 

 

17.99 to 40.65 

Heterogeneity: I2=94.92%, Q=196.91, p< 0.001 
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Figure 3. Prevalence estimates of post–traumatic stress disorder (PTSD) 

Study N PTSD Prevalence Forest Plot 95% CI 

Bangirana et al. (2019)60 171 75 43.86 

 

36.30 to 51.64 

Hoofien et al. (2001)45 68 7 10.29 4.24 to 20.07 

Dade et al. (2019)48 187 15 8.02 4.56 to 12.89 

 

Total (random effects) 

 

426 

 

97 

 

19.04 

 

2.35 to 46.37 

Heterogeneity: I2=97.28%, Q=73.46, p<0.001 
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Figure 4. Prevalence estimates of obsessive–compulsive disorders (OCD) 

Study N OCD Prevalence Forest Plot 95% CI 

Shafiei et al. (2016)54 50 21 42.00 

 

28.19 to 56.79 

Hoofien et al. (2001)45 76 23 30.26 20.25 to 41.88 

Dade et al. (2019)48 187 1 0.54 0.014 to 2.94 

 

Total (random effects) 

 

313 

 

45 

 

19.48 

 

0.23 to 58.06 

Heterogeneity: I2=97.84%, Q=92.44, p<0.001 
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Figure 5. Prevalence estimates of TBI–related sleep disturbance (TBI-SD) 

Study N TBI–SD Prevalence Forest Plot 95% CI 

Jain et al. (2014)63 204 82 40.20 

 

33.41 to 47.27 

Ramezani et al. (2018)53 146 51 34.93 27.24 to 43.25 

Rezaei et al. (2014)52 155 30 19.36 13.46 to 26.46 

Madaan et al. (2021)57 57 7 12.28 5.08 to 23.68 

 

Total (random effects) 

 

562 

 

170 

 

26.67 

 

15.63 to 39.44 

Heterogeneity: I2=90.27%, Q=30.83, p<0.001 
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Figure 6. Prevalence estimates of cognitive impairment (CI) 

Study N CI Prevalence Forest Plot 95% CI 

Panwar et al. (2019)46 228 191 83.77 

 

78.33 to 88.31 

Singh et al. (2021)64 134 102 76.12 67.99 to 83.06 

Sinha et al. (2013)56 77 45 58.44 46.64 to 69.57 

Ramezani et al. (2018)53 146 73 50.00 41.62 to 58.38 

Devi et al. (2020)44 50 18 36.00 22.93 to 50.81 

Chabok et al. (2012)49 60 18 30.00 18.85 to 43.21 

Bangirana et al. (2019)60 171 49 28.66 22.01 to 36.06 

Nuhu & Yusuf (2012)59 75 19 25.33 15.99 to 36.70 

 

Total (random effects) 

 

941 

 

515 

 

49.10 

 

31.26 to 67.07 

Heterogeneity: I2=96.85%, Q=222.41, p<0.001 
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