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Abstract

Background: Millions of traumatized refugees worldwide have resettled in the United States. 

For one of the largest, the Cambodian community, having their mental health needs met has 

been a continuing challenge. A multicomponent health information technology screening tool was 

designed to aid provider recognition and treatment of major depressive disorder and posttraumatic 

stress disorder (PTSD) in the primary care setting.

Methods: In a clustered randomized controlled trial, 18 primary care providers were randomized 

to receive access to a multicomponent health information technology mental health screening 

intervention, or to a minimal intervention control group; 390 Cambodian American patients 

empaneled to participating providers were assigned to the providers’ randomized group.

Results: Electronic screening revealed that 65% of patients screened positive for depression 

and 34% screened positive for PTSD. Multilevel mixed effects logistic models, accounting for 

clustering structure, indicated that providers in the intervention were more likely to diagnose 

depression [odds ratio (OR), 6.5; 95% confidence interval (CI), 1.48–28.79; P=0.013] and PTSD 

(OR, 23.3; 95% CI, 2.99–151.62; P=0.002) among those diagnosed during screening, relative 
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to the control group. Providers in the intervention were more likely to provide evidence-based 

guideline (OR, 4.02; 95% CI, 1.01–16.06; P=0.049) and trauma-informed (OR, 15.8; 95% CI, 

3.47–71.6; P<0.001) care in unadjusted models, relative to the control group. Guideline care, but 

not trauma-informed care, was associated with decreased depression at 12 weeks in both study 

groups (P=0.003), and neither was associated with PTSD outcomes at 12 weeks.

Conclusions: This innovative approach offers the potential for training primary care providers to 

diagnose and treat traumatized patients, the majority of whom seek mental health care in primary 

care (ClinicalTrials.gov number, NCT03191929).

Keywords

health information technology; primary care; limited english proficiency; Cambodian refugees; 
depression; PTSD

Patients with mental health concerns generate massive health care consumption and place a 

significant burden on health care systems, particularly in primary care.1 Although primary 

care most often serves as the initial gateway for treatment,2 physicians recognize only about 

half of the depressed patients who present for care.2–4 This lack of recognition is likely the 

result of several complex factors, including competing priorities of other medical conditions 

and primary care physicians’ time pressures.4,5

The underdiagnosis and undertreatment of depression is exacerbated when patients 

encounter language-related communication barriers.6–8 Approximately 54 million people 

in the United States speak a language other than English at home, and over 21 million have 

limited English-language skills.9 Language barriers often affect the 2.5 million Southeast 

Asian (including Cambodian) refugees living in the United States,10 many of whom have 

suffered war-related trauma and are at high risk for depression and posttraumatic stress 

disorder (PTSD).11,12

Research suggests that multicomponent interventions may be more successful than single-

component interventions for improving mental health outcomes in primary care.13,14 

Advances in health information technology (health-IT) make it possible to develop 

multifaceted interventions that include provider training, screening and notification, and 

clinical decision support, which may be more effective than any single intervention 

alone.14,15

In a clustered randomized, controlled trial in the primary care setting, we assessed the 

potential of using a multicomponent health-IT intervention to train medical providers how 

to provide culturally tailored, trauma-informed mental health care, and to improve the 

screening, diagnosis, and initiation of treatment for depression and PTSD among limited 

English-language proficient patients.16 The software engineering and technology used in 

this study are well established (eg, web-based tutorials, and iPad-delivered screening 

instruments), but the application for mental health screening and treatment for limited 

English-language proficient patients is novel. Specifically, we tested the following three 

hypotheses:
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1. The appropriate clinical detection of depression and/or PTSD for limited 

English-language proficient patients in primary care will be higher in the 

intervention group compared with a minimal intervention control group.

2. Provider initiation of evidence-based guideline mental health treatment and 

trauma-informed care will be higher in the intervention group compared with 

a minimal intervention control group.

3. Patient outcomes at 12 weeks postindex visit for depression and/or PTSD will 

be improved in the intervention group compared with a minimal intervention 

control group.

METHODS

Participants and Recruitment

Medical providers and patients were recruited from 2 federally qualified health centers/

community (FQHC) clinics (within multiple sites) located in Long Beach, CA, between 

October 2013 and March 2015.16 All 18 eligible medical providers consented to participate 

in the study. Following a cluster randomized controlled trial design, providers were 

randomized in a 1:1 ratio either to receive training particular to the health-IT intervention 

(N = 10) or to receive training on generally providing culturally competent care (N = 8). 

The greatest variability in terms of provider and patient characteristics was determined to 

be across clinics, not within clinics; thus, to minimize the effect of site variability on study 

outcomes, randomization of the providers occurred within clinic when possible. The study 

design was a single-blind study—only study patients were blinded to their study group 

assignment.

On average, providers had 14.8 years (SD, 10.6 y) experience working in primary care. 

More than half of the providers (57.9%) were over the age of 41 years, 66.7% were female, 

50.0% were non-Hispanic white, with the remainder of Asian/Pacific Islander (37.8%) or 

Hispanic/Hispanic mixed (22.2%) ethnicity. The majority of providers specialized in family 

medicine (88.8%), and 2 providers’ specialty was in general internal medicine (11.2%). 

Approximately 83.3% of the providers spoke Spanish as a second language to English, and 2 

providers (11.2%) were fluent in Khmer (the official language of Cambodia).

Cambodian American patients who were over the age of 18, and empaneled to the medical 

providers enrolled in the study, were identified through the clinic’s medical records and 

invited to participate in the study during regularly scheduled or walk-in appointments. 

Patients with severe visual or hearing impairments and/or severe life-threatening illness were 

excluded. A total of 531 individual patients were approached to participate in the study. 

Of these, 390 patients were enrolled into study; 272 patients into the intervention arm and 

118 patients into the minimal intervention control condition (Fig. 1, consort diagram).16 All 

study protocols were approved by the University’s Institutional Review Board.

Study Treatment Groups

Multicomponent Health-IT Mental Health Intervention—The intervention involved 

three components. The first component included medical providers completing an online 
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tutorial on how to provide culturally competent, trauma-informed mental health care to the 

Southeast Asian population, particularly for individuals who may have experienced extreme 

war trauma. This interactive, 3-hour, web-based tutorial was developed and adapted from 

a paper based and CD-ROM “toolkit” previously developed by the Harvard Program in 

Refugee Trauma (HPRT).17 The second component involved screening all patients just 

before their appointment with their physician using 2 culturally adapted instruments for 

depression and PTSD (see the Measures section for detailed description of the instruments 

and scoring), which were administered using an iPad. Patient responses were recorded for 

each item and a composite score for depression and PTSD was computed immediately. 

Providers in the intervention group received a printed notification of positive and/or negative 

mental health screening results before the patient visit. Finally, the third component of the 

health-IT intervention involved giving medical provider access to evidence-based clinical 

algorithms and guidelines through a web-based mobile application. Clinical decision support 

was based upon an 11-point diagnosis and treatment algorithm that included easy navigation 

and access to short, “bite-size” pieces of information.18

Minimal Intervention Control Condition—Medical providers randomized to this 

condition completed an online tutorial about providing culturally competent care developed 

by the Office of Minority Health, US Department of Health and Human Services Website, as 

well as received general information about the history of the migration of Southeast Asians 

to the United States and resources for culturally appropriate health education materials for 

Southeast Asian patients. All patients were screened using the same multimedia, interactive 

computer program described in the prior section; however, medical providers randomized 

to the control group only received notification of patients’ scores if patients evidenced 

symptoms of being at risk of harm to themselves or others. Otherwise, scores were not 

shared, and providers offered usual care. More details about the rationale and study protocol 

are reported in Biegler et al.16

Measures

The measures reported on in this manuscript were derived from 3 primary sources: (1) the 

electronic mental health screening tool, (2) paper surveys administered at baseline and 12 

weeks, and (3) the patient electronic/paper medical record.

Electronic Mental Health Screening Tool—A bilingual Khmer research assistant 

screened patients for depression and PTSD using an iPad that administered the screening 

tools in patients’ preferred language at baseline and the 12-week follow-up assessment.

Major Depressive Disorder—Depression was assessed using the 15-item depression 

subscale of the Hopkins Symptom Checklist (HSC).19 Participants rated on a 4 point scale 

(1, not at all; 4, extremely) the extent to which they experienced depression symptoms 

within the past week. Items were averaged to create a composite depression score, ranging 

from 1 to 4. Scores > 1.75 were used to create a cut-off to indicate the presence of a 

major depressive disorder. Mollica and colleagues reported a sensitivity and specificity for 

detecting major depressive disorder of 93.2% and 91.2%, respectively in a recent study of 

trauma-exposed primary care patients.20
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PTSD—PTSD was assessed using the 40-item Harvard Trauma Questionnaire (HTQ). 

Patients rated on a 4 point scale (1, not at all; 4, extremely) the extent to which they 

experienced PTSD symptoms within the past week. Items were averaged to create a 

composite PTSD score, ranging from 1 to 4, and scores > 2.5 were used to create a cut-off 

to indicate the presence of PTSD. The HTQ has been shown to demonstrate good validity 

across languages and cultural contexts,20–24 with a recent study reporting sensitivity at 

100% and specificity at 93.9%.20

Medical Records—At 12 weeks following patients’ initial screening visits, patients’ 

electronic/paper medical records were abstracted to determine the extent to which providers 

followed guideline care for the initiation of treatment and trauma-informed care.25,26

Initiation of Evidence-Based Guideline Care—Providers received credit for having 

initiated evidence-based guideline care if ≥ 1 the following indicators were noted in 

patients’ medical records: (1) pharmacotherapy discussion and prescription, (2) watchful 

waiting, with supportive psychological counseling, and/or (3) referral to a mental health 

specialist.25,27 The initiation of evidence-based guideline care was coded as present (1) or 

absent (0).

Initiation of Trauma-informed Care—As the intervention was designed to train 

providers in administering appropriate care to address experiences of war and trauma 

among Cambodian refugees, we also examined the extent to which providers initiated 

trauma-informed care. The initiation of trauma-informed care was defined as the presence of 

≥ 1 of the following indicators in patient’ s medical records: (1) conducted a risk assessment 

of patients’ depression or PTSD status (eg, discussed with patients their scores on the 

screener and/or how they were feeling), (2) discussed the trauma story with the patient, (3) 

asked patients if they wanted to improve their well-being, and/or (4) assessed psychiatric 

symptoms. The initiation of trauma-informed care was coded as present (1) or absent (0).

Analyses

Baseline characteristics of the study population were summarized with descriptive statistics. 

χ2 tests and t tests were used to test for significant differences at baseline across intervention 

groups.

Multilevel mixed effects logistic models were used to model the binary outcomes. Multilevel 

mixed effects linear regression models with provider random effects were used to model 

continuous outcomes. All models included random effects for provider to account for the 

clustering structure. Unlike multivariate and repeated measures analysis of variance, mixed 

effects models are well-suited to handle unbalanced designs.28 Data analysis was carried 

out using the statistical software package STATA/SE 14. P-values <0.05 were considered 

statistically significant.

Missing data at follow-up was handled using multiple imputation by chained equations 

(MICE).29,30 Five imputations were performed as suggested by Rubin.30 MICE is used 

when missing values occur in > 1 variable, such as in this case if there was missing data in 

the depression and PTSD scores at follow-up.
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RESULTS

Most of the sample self-reported having seen their primary care doctor for > 1 year: 35.7% 

reported seeing their provider for <1 year, 54.4% reported seeing their provider for one to 

<5 years, and 9.9% reported seeing their provider for ≥ 5 years. Table 1 shows the baseline 

characteristics of the sample. As shown, patients in the control group had higher levels of 

education and were older than those in the intervention. In addition, more patients screened 

positive for depression and PTSD in the intervention group (73% and 38%, respectively) 

compared with those in the control group (depression, 50%; PTSD, 23%).

Hypothesis 1 was tested by examining the degree to which there was a successful match 

between results of the screening tool and a potential diagnosis by the provider. Specifically, 

scores on the presence or absence of a depression and/or PTSD diagnosis in the medical 

record for each patient were compared with each patient’s computed depression and PTSD 

screening score (presence or absence of a major depressive disorder) to determine whether 

there was a match, thereby determining the extent to which the health-IT intervention 

impacted providers’ clinical detection of depression and/or PTSD. Table 2 shows the results 

of the unadjusted models, and models adjusting for education, sex, and age. In addition, we 

include a model with sample size restricted to only those who were positively identified at 

screening. The findings suggest that in unadjusted models for depression, the intervention 

group had 2.6 times greater odds of having a matched diagnosis by their provider than those 

in the control group (P=0.007). In adjusted models, the relationship remained significant 

(P=0.014). This effect also remained among the subgroup of patients positively identified 

with depression during screening; there were 6.5 higher odds in the intervention group of 

having a matching diagnosis by their provider compared to the control group (P=0.013). 

Approximately 81% were diagnosed with depression by their providers in the treatment 

group, whereas only 33% were diagnosed by their providers in the control group.

In unadjusted and adjusted models for PTSD, there was no significant effect of the 

intervention in the match of diagnosis made by the provider and the results of the screening. 

Specifically, there were 79% matches in the control group, and 83% matches in the 

intervention group. However, among the subgroup of patients who had positive PTSD 

results during screening, there were significantly higher odds of receiving a positive PTSD 

diagnosis by their provider in the intervention group than in the control group (P=0.013). 

Only 11% in the control group were positively diagnosed by their provider, whereas 74% 

were positively diagnosed by their provider in the intervention group.

Hypothesis 2 was tested by examining the degree to which evidence-based guideline care 

and trauma-informed care were initiated by the provider for patients who screened positive 

for either depression or PTSD. The models adjust for PTSD screening result and for other 

covariates (education, sex, and age). Those that screened positive for PTSD at baseline also 

screened positive for depression at baseline, hence the models did not adjust for positive 

screening for depression at baseline. As shown in the Table 3, those that were in the 

intervention group had 4 times higher odds of being provided with evidence-based guideline 

care than those in the control group (P = 0.049). This was particularly beneficial for those 

positively identified with PTSD and depression during screening. Those who were screened 
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positive for PTSD at baseline had 3.2 higher odds of being provided with evidence-based 

guideline care as compared with those who were screened positive for depression only (P 
< 0.001). In adjusted models, covariates were not significantly associated with the outcome. 

Post hoc analyses suggested that patients who were seen by intervention trained providers 

were significantly more likely to initiate a prescription (44% vs. 14%, P < 0.001), or provide 

watchful waiting, with supportive psychological counseling (2.6% vs. 0%, P = 0.008) 

compared with providers in the control group. There was no significant group difference 

in the rate of referral to a mental health specialist (23% vs. 20%, P = 0.44).

Furthermore, those who were in the intervention group had almost 16 times higher odds of 

being provided with trauma-informed care than those in the control group (P < 0.001). In 

addition, those who were identified with PTSD and depression during screening had 5 times 

higher odds of receiving trauma informed compared with those who were screened with 

depression only (P = 0.001). In adjusted models, covariates were not significantly associated 

with the outcome.

Hypothesis 3 was tested by examining the change in screening tool depression and PTSD 

scores at 12-week follow-up compared with baseline. As shown in the Table 4, the findings 

suggested an overall reduction of depression and PTSD scores in the sample. There was an 

average reduction of 0.24 ± 0.6 (Mean ± SD) points in depression scores in the intervention 

group and of 0.23 ± 0.4 in the control group. PTSD scores were reduced on average by 0.13 

± 0.5 points in the intervention group and by 0.10 ± 0.4 in the control group.

Additional analyses examined the extent to which care was associated with improvement 

in mental health. Receiving evidence-based guideline care was significantly associated with 

a lower depression score at follow-up. Specifically, those who received guideline care had 

an estimated reduction of 0.17 points in their depression score at follow-up when compared 

with their depression score at baseline (P = 0.003). However, receiving guideline care was 

not significantly associated with changes in PTSD scores, and receiving trauma-informed 

care was neither associated with changes in depression nor PTSD scores. Conclusions 

from complete-case analyses (not shown) were no different from conclusions reached using 

imputed models.

DISCUSSION

The US Preventative Task Force recommends screening adults for depression in the primary 

care setting when staff-assisted depression management programs are available.31 In our 

study, a multicomponent health-IT intervention, compared against a minimal intervention 

control group, was effective in increasing provider detection of depression (all patients) and 

PTSD (among those who screened positive only), and in the initiation of evidence-based 

guideline care (only in the unadjusted model) and trauma-informed care among limited 

English-language proficient patients being seen in primary care. The initiation of guideline 

care was associated with a significant reduction of depressive symptoms irrespective of 

study arm.
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Prior research has suggested that short-term therapies may not be as effective for populations 

who have suffered severe trauma. Our findings suggest that despite having a low income 

and low literacy, screening with provider notification can improve provider recognition of 

a mental health concern and facilitate access to evidence-based care. In turn, the receipt 

of guideline care can be effective for addressing depressive symptomology. It may be 

the intervention was less effective for addressing PTSD symptomology, perhaps due to 

providers generally being less familiar with diagnosing and treating PTSD. In particular, 

providers may not have felt comfortable or had enough experience eliciting the trauma 

story, a key therapeutic component for effectively addressing trauma.32 Although one might 

conclude that primary care clinicians should be encouraged to rely on depression guidelines 

that emphasize mental health referral as a valid option for most patients,33 given the high 

reluctance of patients, particularly those from racially/ethnically diverse backgrounds, to 

consider specialized mental health care, encouraging physicians to learn to gather the trauma 

narrative is important.

Limitations of the study include baseline differences in depression and PTSD prevalence 

between the study groups that may limit comparability. Randomization was performed at 

the level of the provider, and then patients were recruited and assigned to their providers’ 

study arm. There was an assumption that the differences between patients nested within 

one provider over the other would be minimal.34 It is likely, however, that the study 

underestimates the impact of the provider influence on the outcomes of interest in this 

study. An additional limitation is that many of the patients had symptoms of both depression 

and PTSD. Often the treatment of depressive symptoms takes precedent in the diagnosis 

and treatment pathway, and treating depression may help reduce some PTSD symptoms 

(eg, poor sleep and nightmares). However, the treatment of depression will not always 

resolve some of the unique symptoms associated with PTSD, such as dissociative symptoms, 

flashbacks, and intrusive thoughts. These symptoms need specific therapies related to the 

trauma story, such as narrative and exposure therapy.35,36 In addition, the current study as 

designed did not allow us to examine how clinic-level or provider-level differences (eg, 

the quality of the care provided either by the primary care physician or the specialist if 

the patient was referred after the initial baseline provider visit) may have impacted the 

study findings. There can be variability in the quality of mental health care provided both 

by primary care providers and specialists, due to differences in training, experience, and 

approach, which would impact the effectiveness of treatment and mental health outcomes. 

Finally, except for in cases where the patient evidenced symptoms of being at risk of harm 

to themselves or others, scores were not shared with providers, contributing to a potential 

ethical dilemma as to the extent to which research procedures should influence clinical 

practice within the context of an ongoing research study. Newer research designs, such as 

pragmatic stepped wedge cluster randomized trial,37 may offer researchers more flexibility 

in testing health services interventions.

CONCLUSIONS

Over the past decade, there has been a national shift, reaching the highest levels of 

government (eg, US Department of Defense), towards prioritizing use of screening protocols 

to improve the detection and treatment of mental illness. As the nation becomes more 
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racially/ethnically and linguistically diverse, overcoming language barriers in mental 

health care settings is essential to delivering high-quality mental health care for racial/

ethnic minority populations. The rapid advancement of digital technology in health care 

delivery warrants considerations of health equity among low income, limited English 

proficient, marginalized patient populations, who are vulnerable to health and health 

care access disparities resulting from the digital divide. Although this study focused on 

health-IT intervention to providers who care for limited-English proficient Cambodian 

patients seeking health care through the FQHC system, the findings have implications for 

incorporating mental health-IT into the standard of care in primary care medicine, both for 

provider training and the provision of health services. Health-IT can be used to leverage 

already existing health care technology infrastructures for delivering culturally appropriate 

training and care to both to providers and patients. Furthermore, this technology has the 

potential to be adapted and utilized for any group of limited English-language proficient 

patients, regardless of their native language, if care is taken to ensure all instruments are 

culturally and linguistically appropriate. Thus, as systems develop to serve increasingly 

diverse patient populations across the United States, policy makers, stakeholders, and 

researchers have a unique and timely opportunity to spearhead health-IT programs that 

promote health equity and inclusivity.

Acknowledgments

Supported by the National Institute of Mental Health (Grant No. R01 MH091221) and the National Center for 
Advancing Translational Sciences (Grant No. UL1 TR0001414).

REFERENCES

1. Whiteford HA, Ferrari AJ, Degenhardt L, et al. The global burden of mental, neurological and 
substance use disorders: an analysis from the Global Burden of Disease Study 2010. PLoS One. 
2015;10:e0116820. [PubMed: 25658103] 

2. Pignone MP, Gaynes BN, Rushton JL, et al. Screening for depression in adults: a summary of the 
evidence for the US Preventive Services Task Force. Ann Intern Med. 2002;136:765–776. [PubMed: 
12020146] 

3. Simon GE, VonKorff M. Recognition, management, and outcomes of depression in primary care. 
Arch Fam Med. 1995;4:99–105. [PubMed: 7842160] 

4. Lewis G, Sharp D, Bartholomew J, et al. Computerized assessment of common mental disorders in 
primary care: effect on clinical outcome. Fam Pract. 1996;13:120–126. [PubMed: 8732321] 

5. Klinkman MS. Competing demands in psychosocial care. A model for the identification and 
treatment of depressive disorders in primary care. Gen Hosp Psychiatry. 1997;19:98–111. [PubMed: 
9097064] 

6. Yeo S Language barriers and access to care. Annu Rev Nurs Res. 2004; 22:59–73. [PubMed: 
15368768] 

7. Ngo-Metzger Q, Legedza ATR, Phillips RS. Asian Americans’ reports of their health care 
experiences: results of a national survey. J Gen Intern Med. 2004;19:111–119. [PubMed: 15009790] 

8. Sorkin DH, Tan A, Hays RD, et al. Self-reported health status of older Vietnamese and non-Hispanic 
whites in California. JAGS. 2008;56:1543–1548.

9. U.S. Census Bureau. Census 2000 summary file 3, Matrices P19, P20, PCT13, and PCT14 2000. 
Available at: www.census.gov/prod/cen2000/doc/st1.pdf. Accessed December 1, 2018.

10. Trinh-Shevrin C, Islam NS, Rey MJ. Asian American Communities and Health. San Francisco: 
John Wiley & Sons Inc; 2009.

Sorkin et al. Page 9

Med Care. Author manuscript; available in PMC 2024 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.census.gov/prod/cen2000/doc/st1.pdf


11. Steel Z, Chey T, Silove D, et al. Association of torture and other potentially traumatic events 
with mental health outcomes among populations exposed to mass conflict and displacement: a 
systematic review and meta-analysis. JAMA. 2009;302:537–549. [PubMed: 19654388] 

12. Marshall GN, Schell TL, Elliott MN, et al. Mental health of Cambodian refugees 2 decades after 
resettlement in the United States. JAMA. 2005;294: 571–579. [PubMed: 16077051] 

13. Korsen N, Scott P, Dietrich AJ, et al. Implementing an office system to improve primary care 
management of depression. Psychiatr Q. 2003;74:45–60. [PubMed: 12602788] 

14. Kroenke K, Taylor-Vaisey A, Dietrich AJ, et al. Interventions to improve provider diagnosis and 
treatment of mental disorders in primary care. A critical review of the literature. Psychosomatics. 
2000;41:39–52. [PubMed: 10665267] 

15. Delaney BC, Fitzmaurice DA, Riaz A, et al. Can computerised decision support systems deliver 
improved quality in primary care? BMJ. 1999;319:1281. [PubMed: 10559035] 

16. Biegler K, Mollica R, Sim SE, et al. Rationale and study protocol for a multi-component Health 
Information Technology (HIT) screening tool for depression and post-traumatic stress disorder in 
the primary care setting. Contemp Clin Trials. 2016;50:66–76. [PubMed: 27394385] 

17. Mollica R Healing Invisible Wounds. Chicago: Houghton Mifflin Harcourt; 2006.

18. Del Fiol G, Haug PJ, Cimino JJ, et al. Effectiveness of topic-specific infobuttons: a randomized 
controlled trial. J Am Med Inform Assoc. 2008;15:752–759. [PubMed: 18755999] 

19. Parloff M, Kelman H, Frank J. Comfort, Effectiveness and self awareness as criteria of 
improvement in psychotherapy. A J Psychiatry. 1954;111:343–352.

20. Oruc L, Kapetanovic A, Pojskic N, et al. Screening for PTSD and depression in Bosnia and 
Herzegovina: validating the Harvard Trauma Questionnaire and the Hopkins Symtpom checklist. 
Int J Cul Ment Hlth. 2008;1:105–116.

21. Fawzi SMC, Murphy E, Pham T, et al. The validity of screening for post-traumatic stress 
disorder and major depression among Vietnamese former political prisoners. Acta Psychiatr 
Scand. 1997;95:87–93. [PubMed: 9065671] 

22. Mollica RF, Wyshak G, de Marneffe D, et al. Indochinese versions of the Hopkins Symptom 
Checklist-25: a screening instrument for the psychiatric care of refugees. A J Psychiatry. 
1987;144:497–500.

23. Silove D, Manicavasagar V, Mollica R, et al. Screening for depression and PTSD in a Cambodian 
population unaffected by war. J Nerv Ment Dis. 2007;195:152–157. [PubMed: 17299303] 

24. Mollica RF, Caspi-Yavin Y, Bollini P, et al. The Harvard Trauma Questionnaire. validating a cross-
cultural instrument for measuring torture, trauma, and posttraumatic stress disorder in Indochinese 
refugees. J Nerv Ment Dis. 1992;180:111–116. [PubMed: 1737972] 

25. Institute for Clinical Systems Improvement health care guideline: Major depression in adults 
in primary care. Available at: www.icsi.org/guidelines_and_more/gl_os_prot/behavioral_health/
depression_5/depression__major__in_adults_in_primary_care_4.html. Accessed September 22, 
2010.

26. The MacArthur Initiative on Depression and Primary Care. Available at: www.depression-
primarycare.org/clinicians/toolkits/full/. Accessed October 27, 2010.

27. Garrard J, Rolnick SJ, Nitz NM, et al. Clinical detection of depression among community-based 
elderly people with self-reported symptoms of depression. J Gerontol A Biol Sci Med Sci. 
1998;53:M92–M101. [PubMed: 9520914] 

28. Jaeger TF. Categorical data analysis: Away from ANOVAs (transformation or not) and toward logic 
mixed models. J Mem Lang. 2008;59: 434–446. [PubMed: 19884961] 

29. White IR, Royston P, Wood AM. Multiple imputation using chained equations: issues and guidance 
for practice. Stat Med. 2011;30:377–399. [PubMed: 21225900] 

30. Rubin DB. Multiple Imputation for Nonresponse in Surveys. New York: Wiley; 1987.

31. Siu AL, Force USPST, Bibbins-Domingo K, et al. Screening for depression in adults: 
US Preventive Services Task Force Recommendation Statement. JAMA. 2016;315:380–387. 
[PubMed: 26813211] 

32. Ekblad S, Mollica RF, Fors U, et al. Educational potential of a virtual patient system for caring for 
traumatized patients in primary care. BMC Med Educ. 2013;13:110. [PubMed: 23957962] 

Sorkin et al. Page 10

Med Care. Author manuscript; available in PMC 2024 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.icsi.org/guidelines_and_more/gl_os_prot/behavioral_health/depression_5/depression__major__in_adults_in_primary_care_4.html
http://www.icsi.org/guidelines_and_more/gl_os_prot/behavioral_health/depression_5/depression__major__in_adults_in_primary_care_4.html
http://www.depression-primarycare.org/clinicians/toolkits/full/
http://www.depression-primarycare.org/clinicians/toolkits/full/


33. Kravitz RL, Franks P, Feldman M, et al. What drives referral from primary care physicians to 
mental health specialists? A randomized trial using actors portraying depressive symptoms. J Gen 
Intern Med. 2006;21: 584–589. [PubMed: 16808740] 

34. Thompson DM, Fernald DH, Mold JW. Intraclass correlation coefficients typical of cluster-
randomized studies: estimates from the Robert Wood Johnson Prescription for Health projects. 
Ann Fam Med. 2012;10:235–240. [PubMed: 22585888] 

35. Mollica RF. The trauma story: a phenomenological approach to the traumatic life experiences of 
refugee survivors. Psychiatry. 2001;64:60–63. [PubMed: 11383442] 

36. Mollica RF. Medical best practices for the treatment of torture survivors. Torture. 2011;21:8–17. 
[PubMed: 21422602] 

37. Hemming K, Haines TP, Chilton PJ, et al. The stepped wedge cluster randomised trial: rationale, 
design, analysis, and reporting. BMJ. 2015; 350:h391. [PubMed: 25662947] 

Sorkin et al. Page 11

Med Care. Author manuscript; available in PMC 2024 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



FIGURE 1. 
Consort diagram of patient sample. Not all patients completed both baseline and 12-week 

follow-up assessments; 310 patients completed longitudinal assessment data (intervention 

N = 218; control N = 92). Health-IT indicates health information technology; PTSD, 

posttraumatic stress disorder.
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TABLE 1.

Patient Baseline Demographic Characteristics and Baseline Depression and PTSD Scores (N = 390)

Intervention
[n (%)]

Control
[n (%)]  P

Sex   0.221

 Female 181 (66.3) 70 (59.8)

 Male 92 (33.7) 47 (40.2)

Education   0.003

 No education (y) 58 (25.2) 9 (8.9)

 ≤8 58 (25.2) 29 (28.7)

 ≥9 114 (49.6) 63 (62.4)

US born   0.405

 Yes 17 (7.4) 5 (4.9)

 No 214 (92.6) 97 (95.1)

Depression screening diagnosis <0.001

 Yes 198 (72.5) 58 (49.6)

 No 75 (27.5) 59 (50.4)

PTSD screening diagnosis   0.004

 Yes 104 (38.1) 27 (23.1)

 No 169 (61.9) 90 (76.9)

Age [mean (SD)] 58.7 (13.5) 52.8 (12.4) <0.001

Depression score [mean (SD)] 2.3 (0.7) 2.0 (0.7) <0.001

PTSD score [mean (SD)] 2.2 (0.7) 1.9 (0.7) <0.001

Missing data were observed for education (15%), US born status (14%), and age (19%).

PTSD indicates posttraumatic stress disorder.
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TABLE 3.

Multilevel Mixed Effects Logistic Models for Receiving Evidence-based Guideline Care and Trauma-

informed Care (n=255)*

Unadjusted Model
(N = 255)

Adjusted Model
(N = 221)

OR (95% CI) P OR (95% CI) P

Evidence-based guideline care

 Intervention group 4.02 (1.01–16.06) 0.049 3.79 (0.93–15.44)  0.063

 PTSD positive screening 3.15 (1.77–5.59) <0.001 2.61 (1.40–4.85)  0.002

 Female — — 1.35 (0.66–2.77)  0.408

 Age — — 0.98 (0.96–1.01)  0.303

 Education (y)

  1–8 — — 1.19 (0.49–2.85)  0.700

  ≥9 — — 0.76 (0.34–1.69)  0.501

Trauma-informed care

 Intervention group 15.8 (3.47–71.60) <0.001 20.0 (4.74–84.27) <0.001

 PTSD positive screening 5.45 (1.97–15.04) 0.001 5.26 (1.72–16.1)  0.004

 Female — — 1.08 (0.34–3.44)  0.893

 Age — — 0.99 (0.95–1.04)  0.835

 Education (y)

  1–8 — — 1.99 (0.40–9.99)  0.405

  ≥9 — — 1.07 (0.26–4.43)  0.928

All patients who were positive for PTSD were observed to also be positive for depression.

*
The sample for this model includes only those who were positive for depression or PTSD at baseline.

CI indicates confidence interval; OR, odds ratio; PTSD, posttraumatic stress disorder.
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TABLE 4.

Multilevel Mixed Effects Models for the Difference in Depression and PTSD Scores, Defined as Follow-up 

Minus Baseline Score

Est (95% CI) P

Difference in depression score (N = 390)

 Adjusted for guideline care

  Intervention group   0.09 (−0.07 to o.24)   0.28

  Guideline care   0.17 (0.06–0.29)   0.003

  Baseline depression score   −0.4 (−0.48 to −0.31) <0.001

 Adjusted for trauma-informed care

  Intervention group   0.09 (−0.06 to 0.25)   0.24

  Trauma-informed care   0.06 (−0.09 to 0.21)   0.42

  Baseline depression score −0.34 (−0.44 to −0.28) <0.001

Difference in PTSD score (N = 390)

 Adjusted for guideline care

  Intervention group   0.05 (−0.09 to 0.19)   0.48

  Guideline care   0.05 (−0.07 to 0.16)   0.45

  Baseline PTSD score −0.29 (−0.37 to −0.21) <0.001

 Adjusted for trauma-informed care

  Intervention group   0.07 (−0.07 to 0.21)   0.35

  Trauma-informed care −0.04 (−0.9 to 0.12)   0.63

  Baseline PTSD score −0.27 (−0.36 to −0.19) <0.001

There were 16% missing observations at follow-up. Multiple imputation by chained equations was used to perform 5 imputations to create 
5 different datasets. Estimates were combined to obtain the overall model results. Models adjust for having received guideline care or trauma-
informed care, and baseline scores. In imputed datasets, there was an average reduction of 0.22 ± 0.6 points in depression scores in the intervention 
group and a reduction of 0.20 ± 0.6 in the control group. There was an average reduction of 0.26 ± 0.6 points in PTSD scores in the intervention 
group and a reduction of 0.20 ± 0.5 in the control group. Although in all cases those in the intervention group had larger observed reductions in 
their depression and PTSD scores at follow-up, these differences were not statistically significant.

CI indicates confidence interval; OR, odds ratio; PTSD, posttraumatic stress disorder.
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