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Background

Analyses

The MGH Disparities Research Unit, Positive Minds - Strong Bodies (PMSB) Trial 
participant’s data was used for this project. This was a culturally adapted clinical 
psychosocial combined Cognitive Behavioral Therapy-Physical Exercise multi-
center randomized trial that demonstrated PMSB effectiveness7. The independent 
variable was the PMSB program completion, and the control group was Enhanced 
Usual Care. The Moderator variable was Health Literacy (HL). Health literacy was 
measured by an adapted HL scale. The model design accounted for the Education 
level of participants. The dependent variable was Depression, as measured by the 
Hopkins Symptom Checklist depression subset and the Patient Health 
Questionanire-9. The intervention group was (n = 153) and the control group was 
(n = 154)7. Patients were recruited from community clinics and health centers, 
serving predominantly under-served communities in Boston (e.g., Chelsea, 
Revere, Lynn, etc), New York City, Miami, and Puerto Rico. The sample 
population1 ages were 60+.

Methods

This study aimed to examine whether older adults with higher levels of health literacy 
exhibited greater reduction in depression symptoms after participating in the Positive 
Minds-Strong Bodies Program (PMSB). Presently, there is limited clinical data on 
how low health literacy contributes to health disparities in older adults’ mental health. 
This study hypothesized that the health literacy level of older adults would moderate 
the benefits obtained from participating in the PMSB program. It was expected that 
participants with higher health literacy levels at baseline would exhibit greater 
depression reduction after PMSB program completion than those with lower health 
literacy scores at baseline. Participants’ data were obtained from a larger multi-
center randomized trial that demonstrated PMSB effectiveness across participants 
who spoke English, Spanish, or Chinese languages. The intervention group (n = 
153) and the control group (n = 154) were recruited from community clinics and 
health centers serving predominantly under-served communities in Boston, New 
York City, Miami, and Puerto Rico. The sample population was ages 60+ years. Data 
regarding self-report measures of health literacy, education level, and depression 
symptoms were obtained through clinical interviews by trained interviewers. 
Analyses focused on additional understanding of the PMSB program effectiveness at 
the six-month follow-up, as a function of health literacy. Chi-square tests and t-tests 
were conducted among all study variables comparing differences between the 
intervention and control group. A multivariate linear regression model was used for 
data analyses with a plotted marginal effect graph illustrating linear trends. In 
contrast to our hypothesis, there was no significant average statistical relationship 
between health literacy level and depression change, after participating in the PMSB 
program. Exploratory analyses, however, found a linear trend relationship which 
neared significance (t[269.388] = -1.539, P =.125). Although on average health 
literacy did not influence the effect of the PMSB program on depression, the 
intervention appeared more effective in reducing depression symptoms for 
participants with health literacy scores of 12 and above. 
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Chi-square tests and t-tests demonstrated effective randomization. Cronbach alpha levels were satisfactory, 
demonstrating reliability. A multi-level linear regression model was used for the analyses. This model accounted for the 
repeated measures structure of the longitudinal design. A plotted marginal effect graph was used to visualize linear 
trends.

There was no average significant statistical relationship (t[269.388] = -1.539, P =.125, ns) 

It was hypothesized that HL affected depression outcome in the PMSB trial, 
even after controlling for education level. There was no average significant 
statistical relationship (t[269.388] = -1.539, P =.125). However, further 
exploratory analyses discovered a non-significant linear trend relationship, 
specifically around higher levels of health literacy. A linear trend relationship 
for HL scores 12 and above, meaning intervention appeared more effective 
in reducing depression symptoms for participants with health literacy scores 
of 12 and above; the greater the HL score, the greater the reduction of 
depressive symptoms. HL scores lower than 12 did not show a linear trend 
relationship related to the hypothesis. 

Why not such significant impact on average level of health literacy: 
Potentially because PMSB intervention was adapted to a sixth-grade reading 
level.8 .Health literacy, overall literacy, and education level have been found 
to often be related. Some of the limitations were that there was a weak 
measure of health literacy. This measure has not been validated 
categorically and it has not been validated in Spanish or Chinese. Also, the 
education level was formatted as post high school and less than high school, 
but a 7th grade education is drastically different from a 12th grade education, 
potentially affecting HL effect on the results. Lastly, data on whether 
participants received education overseas or in America was not collected, 
which may have also affected the results. In conclusion, the intervention 
appeared to have a more pronounced effect on participants with higher HL 
scores than 12. Thus, higher levels of health literacy of 12 or more might 
show greater reductions of depression symptoms in alike psychosocial 
programs designed for depression.
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Do older adults with higher levels of health literacy (as compared to those with 
lower levels) exhibit greater reduction in depression symptoms after participating 
in the Positive Minds-Strong Bodies Program (PMSB)? 

There is limited clinical data on how low health literacy contributes to amplify or 
attenuate the effects of depression interventions for older adults. Health Literacy 
(HL)1 is defined as “the degree to which individuals have the capacity to obtain, 
process, and understand basic health information and services needed to make 
appropriate health decisions”. In one of the few studies assessing longitudinal 
data in the relationship between health literacy and depression, it was found that 
over time, both depressed patients with high and low health literacy showed 
improved depression, but those with low health literacy had more depressive 
symptoms that persisted than those with high health literacy2. Low HL scores 
have been found to be a risk factor in older adult’s depression by being 
associated with more severe depression symptoms, and worse functional and 
physical health3,4. Heterogenous treatment effects (HTE) in psychosocial 
intervention programs5,6 could be due to differences in health literacy among the 
target populations. HTE is the effect of subject nonrandom differences in 
responding to treatment interventions5. It is necessary to look beyond an average
of participants’ responses to treatment, to understand who, specifically, was least 
or most likely to benefit from it. This study is one of the early attempts to 
incorporate health literacy into clinical science health disparities depression 
intervention trials in the growingly diverse geriatric population of the US.

b (SE) t (df) p-value b (SE) t (df) p-value
Intervention (control reference) -.024 (2.003) -.012 (277.107) .991 .121 (.198) .611 (279.664) .542
Health literacy at baseline .229 (.106) 2.162 (265.299) .032 .022 (.010) 2.131 (269.001) .034
Health literacy at baseline x Intervention -.080 (.147) -.546 (266.370) .585 -.022 (.015) -1.539 (269.388) .125
Education at baseline (< high school reference)

High school and above .358 (.508) .705 (266.486) .482 .068 (.050) 1.345 (268.359) .180

Effectiveness of the PMSB Intervention at 6-month follow-up as a function of health literacy scores at baselinea

PHQ-9 HSCL-25 (15 depression items only)

a Analyses on mental health (PHQ-9, HSCL-25 Depression Subset) outcomes use longitudinal data of 307 participants, with three 
follow-up assessments per participant. Each outcome variable was measured three times at 2-month, 6-month, and 12-month 
follow-up. The unit observation is a specific follow-up assessment.


Descripitive

																				yellow means values changed from full HSCL-25 to depression subscale

		Table 1 Baseline characteristics of the intention-to-treat population (N = 307)

				Total (N=307)				Intervention (N=153)				Control  (N=154)				Statistic (df), p

				N		%		N		%		N		%

		Demographics

		Age

		60-64		21		6.8%		9		5.9%		12		7.8%		χ2 (2) = 0.96, p = 0.62

		65-74		133		43.3%		70		45.8%		63		40.9%

		75+		153		49.8%		74		48.4%		79		51.3%

		Gender

		Male		59		19.2%		30		19.6%		29		18.8%		χ2 (1) = 0.03, p = 0.86

		Female		248		80.8%		123		80.4%		125		81.2%

		Education level

		< High School		111		36.2%		49		32.0%		62		40.3%		χ2 (1) = 2.25, p = 0.13

		High school or more		196		63.8%		104		68.0%		92		59.7%

		Self-rated mental health

		Excellent		11		3.6%		5		3.3%		6		3.9%		χ2 (4) = 0.12, p = 1

		Very good		35		11.4%		18		11.8%		17		11.0%

		Good		115		37.5%		57		37.3%		58		37.7%

		Fair 		126		41.0%		63		41.2%		63		40.9%

		Poor		20		6.5%		10		6.5%		10		6.5%

		Health Literacy at Baseline		13.22		3.34		13.27		3.50		13.17		3.18		t (301) = 0.27, p = 0.79

		Baseline outcome measures		Mean		SD		Mean		SD 		Mean 		SD

		Depression (PHQ-9)		7.98		4.84		7.93		4.69		8.03		4.99		t (304) = -0.18, p = 0.85

		Hopkins Symptom Checklist (HSCL-25 depression subset)		1.68		0.49		1.67		0.48		1.69		0.51		t (305) = -0.29, p = 0.77









Table 2

		Effectiveness of the PMSB Intervention at 6-month follow-up as a function of health literacy scores at baselinea																		Table 2. Health Literacy * Education

				PHQ-9						HSCL-25 (15 depression items only)										PHQ		HSCL

				b (SE)		t (df)		p-value		b (SE)		t (df)		p-value						F(8,   570.73) = 2.53		F(8,   574.75) = 2.92

		Intervention (control reference)		-.024 (2.003)		-.012 (277.107)		.991		.121 (.198)		.611 (279.664)		.542						Prob > F  =0.0105		Prob > F   =   0.0033

		Health literacy at baseline		.229 (.106)		2.162 (265.299)		.032		.022 (.010)		2.131 (269.001)		.034

		Health literacy at baseline x Intervention		-.080 (.147)		-.546 (266.370)		.585		-.022 (.015)		-1.539 (269.388)		.125

		Education at baseline (< high school reference)

		High school and above		.358 (.508)		.705 (266.486)		.482		.068 (.050)		1.345 (268.359)		.180

		a Analyses on mental health (PHQ-9, HSCL-25 Depression Subset) outcomes use longitudinal data of 307 participants, with three follow-up assessments per participant. Each outcome variable was measured three times at 2-month, 6-month, and 12-month follow-up. The unit observation is a specific follow-up assessment.

				b		SE		t		df_mi		P>t		95LowCI		95UppCI

		1.interven~n		-0.02386		2.0027		-0.01191		277.10706		0.9905		-3.9663		3.91858

		hl		0.22941		0.10612		2.16184		265.29862		0.03152		0.02047		0.43835

		1.interven~n#c.hl		-0.08019		0.14685		-0.54604		266.37026		0.58549		-0.36932		0.20895

		2.edu		0.35841		0.50848		0.70486		266.48601		0.48151		-0.64274		1.35955

		followup		-0.10734		0.06223		-1.72502		495.00411		0.08515		-0.22961		0.01492

		interaction1		-0.33693		0.12446		-2.70719		494.95516		0.00702		-0.58147		-0.0924

		posttrend		0.14272		0.0896		1.59279		491.47021		0.11185		-0.03333		0.31878

		interaction2		0.36128		0.17921		2.01601		491.47502		0.04434		0.00918		0.71339

				b		SE		t		df_mi		P>t		95LowCI		95UppCI

		1.interven~n		0.12097		0.19812		0.61059		279.66393		0.54197		-0.26903		0.51097

		hl		0.0223		0.01046		2.13138		269.00085		0.03396		0.0017		0.0429

		1.interven~n#c.hl		-0.02235		0.01452		-1.53862		269.3878		0.12507		-0.05094		0.00625

		2.edu		0.06783		0.05043		1.345		268.35885		0.17976		-0.03146		0.16713

		followup		-0.01293		0.00617		-2.09572		497.59092		0.03661		-0.02505		-0.00081

		interaction1		-0.0272		0.01234		-2.2046		497.53937		0.02794		-0.05143		-0.00296

		posttrend		0.01728		0.00888		1.94619		494.23377		0.0522		-0.00017		0.03473

		interaction2		0.02909		0.01776		1.63782		494.22291		0.1021		-0.00581		0.06399





Table 3

		Table 3. Effectiveness of the PMSB Intervention at 6-month follow-up as a function of health literacy scores at baselinea

				PHQ						HSCL-25 (15 depression items only)								Table 3. Health Literacy

				b (SE)		t (df)		p-value		b (SE)		t (df)		p-value				PHQ		HSCL

		Intervention (control reference)		-.069 (1.999)		-.034 (278.245)		.973		.112 (.198)		.564 (280.816)		.573				F(7,   596.17) =  2.82		F(7,   600.21) =  3.07

		Health literacy at baseline		.226 (.106)		2.133 (266.467)		.034		.021 (.010)		2.055 (270.365)		.041				Prob > F =  0.0068		Prob > F  =   0.0034

		Health literacy at baseline x Intervention		-.075 (.146)		-.512 (267.470)		.609		-.021 (.015)		-1.465 (270.588)		.144

		a Analyses on mental health (PHQ-9, HSCL-25 Depression Subset) outcomes use longitudinal data of 307 participants, with three follow-up assessments per participant. Each outcome variable was measured three times at 2-month, 6-month, and 12-month follow-up. The unit observation is a specific follow-up assessment.







				b		SE		t		df_mi		P>t		95LowCI		95UppCI

		1.interven~n		-0.06851		1.99917		-0.03427		278.24532		0.97269		-4.00393		3.8669

		hl		0.22573		0.10585		2.13253		266.46693		0.03388		0.01732		0.43414

		1.interven~n#c.hl		-0.07493		0.14647		-0.51157		267.47039		0.60938		-0.36332		0.21345

		followup		-0.1076		0.06224		-1.72878		495.0394		0.08447		-0.22988		0.01469

		interaction1		-0.33769		0.12448		-2.7129		495.0394		0.0069		-0.58226		-0.09312

		posttrend		0.14317		0.08962		1.59758		491.51332		0.11078		-0.03291		0.31926

		interaction2		0.36184		0.17924		2.01876		491.51332		0.04405		0.00967		0.71401



				b		SE		t		df_mi		P>t		95LowCI		95UppCI

		1.interven~n		0.11182		0.19823		0.56411		280.81566		0.57313		-0.27838		0.50203

		2.edu		0.02149		0.01046		2.05505		270.36491		0.04083		0.0009		0.04208

		1.interven~n#2.edu		-0.02127		0.01452		-1.46519		270.5881		0.14403		-0.04986		0.00731

		followup		-0.01293		0.00617		-2.09657		497.57725		0.03654		-0.02506		-0.00081

		interaction1		-0.02733		0.01234		-2.21532		497.57725		0.02719		-0.05158		-0.00309

		posttrend		0.01731		0.00888		1.94896		494.22787		0.05187		-0.00014		0.03476

		interaction2		0.02919		0.01777		1.64336		494.22787		0.10094		-0.00571		0.0641







Table 4

		Table 4. Effectiveness of the PMSB Intervention at 6-month follow-up as a function of education level at baselinea

				PHQ						HSCL-25 (15 depression items only)								Table 4. Education

				b (SE)		t (df)		p-value		b (SE)		t (df)		p-value				PHQ		HSCL

		Intervention (control reference)		-1.892 (.864)		-2.190 (331.565)		.029		-.236 (.085)		-2.757 (333.892)		<0.01				F(7,   600.90) =  2.07		F(7,   604.47) =  2.81

		Education at baseline (< high school reference)																Prob > F  =  0.0446		Prob > F  =  0.0069

		High school and above		-.220 (.702)		-.314 (269.341)		.754		.017 (.069)		.239 (271.717)		.811

		Education at baseline x Intervention		1.151 (1.018)		1.131 (269.689)		.259		.103 (.101)		1.019 (271.721)		.309

		a Analyses on mental health (PHQ-9, HSCL-25 Depression Subset) outcomes use longitudinal data of 307 participants, with three follow-up assessments per participant. Each outcome variable was measured three times at 2-month, 6-month, and 12-month follow-up. The unit observation is a specific follow-up assessment.

				b		SE		t		df_mi		P>t		95LowCI		95UppCI

		1.interven~n		-1.8919		0.86381		-2.19017		331.56524		0.02921		-3.59114		-0.19266

		2.edu		-0.21996		0.70153		-0.31355		269.34117		0.75411		-1.60114		1.16122

		1.interven~n#2.edu		1.15104		1.01756		1.13117		269.68885		0.25899		-0.85233		3.1544

		followup		-0.0968		0.06235		-1.55269		498.9963		0.12113		-0.2193		0.02569

		interaction1		-0.35501		0.12469		-2.84704		498.9963		0.00459		-0.59999		-0.11002

		posttrend		0.12231		0.08978		1.36228		495.47299		0.17373		-0.05409		0.2987

		interaction2		0.40044		0.17956		2.23009		495.47299		0.02619		0.04764		0.75323



				b		SE		t		df_mi		P>t		95LowCI		95UppCI

		1.interven~n		-0.2355		0.08542		-2.75702		333.89168		0.00615		-0.40353		-0.06748

		2.edu		0.01659		0.06929		0.23943		271.71683		0.81095		-0.11983		0.15301

		1.interven~n#2.edu		0.10255		0.10067		1.01866		271.72146		0.30927		-0.09564		0.30073

		followup		-0.01297		0.00612		-2.11827		501.45069		0.03464		-0.025		-0.00094

		interaction1		-0.02696		0.01225		-2.20152		501.45069		0.02815		-0.05103		-0.0029

		posttrend		0.01719		0.00882		1.94937		498.16021		0.05181		-0.00014		0.03451

		interaction2		0.02913		0.01763		1.65189		498.16021		0.09919		-0.00552		0.06378





Cronbach's alpha

		Correlation between HL and education = -.052

		alpha PHQ		0.73

		alpha HSCL (15 depression items only)		0.88

		alpha HL		0.68
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